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*1” MICROSLIDE DRAWERS 
(for spaced or storage filing) 

*2” SLIDE OR TRANSPARENCY DRAWERS 
(for spaced or storage filing) 

*4” DRAWERS 
(for 3%,” x 4%” slides or index 
cards. Technilume drawer for built-in 
illumination optional) 


SHELF 


(for resting trays or drawers in use) 


FLAT-FILING CABINET FOR MICROSLIDES 
(slides lie flat in trays; dry quickly; j 
are visible at a glance) i 

FLAT-FILING UNIT FOR TRANSPARENCIES 
(2” x 2” or 3%,” x 4%” for filing 
and instant viewing) 


ILLUMINATION UNIT 


(used in conjunction with Transpare | 

ency Flat-Filing for viewing) 
PARAFFIN BLOCK FILE 

(shallow drawers, with vari-sized 

knock-down cardboard containers) 


*Single cabinets can comprise variable assem- 
blies of any of these drawers, thanks to the 
Technicon Lab-aid unit track design. 


In a single stack of Technicon Lab-aid cabinets you could, if you 
wished, concentrate all these various facilities. Or add to them, 
change them about, even interchange the drawers in a single unit. 


engineered for efficiency . ... . organized for economy ij 


Every cubic inch of a Technicon Lab-aid filing unit is a live filing inch, without 4 
waste space for struts, dividers and the like. For instance, a single unit of 1” 
microslide drawers, used for close-packed storage filing, will accommodate approxi- 
mately 6500 slides . . . a gain of up to 45% in capacity. 


You can use a compact Lab-aid cabinet on your desk (it's only 19” square) or 
stack them to any height. Staunch welded-steel construction includes interlocking 
angles for stability and weight-supporting strength. en 


THE TECHNICON COMPANY — 215 EAST 149th ST., NEW YORK 51, N. Y. May 
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For 
Instruction 
in 
Radioactivity 


External probe facilitates 


exploration in immediate 


classroom demonstrations. 


Refi 
Tulsa jouston 


DEMONSTRATOR 


vicinity. Large meter permits — 


Visible—Audible—Quantitative indications 
are made possible by neon-bulb flashes, 
loud-speaker clicks, and a calibrated meter 
which counts up to 2500 per minute. A 
Geiger tube detects gamma and high en- 
ergy beta rays, and a selector switch for 
the meter permits indication of either volt- 
age across Geiger tube or counting rate. 
Lead 210 and Cobalt 60 sources are fur- 
nished together with an excellent set of 
detailed instructions for several laboratory 
exercises. 
No. 71225 Cenco Radioactivity 


CENTRAL SCIENTIFIC COMPANY 


Scientific Instruments + Laboratory Supplies ENO) 
1700 Irving Park Road, Chicago I3 
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THE BASIC TOOLS FOR EVERY BIOCHEMICAL LABORATORY 
Biochemtcal Tustiumeuts 
ELECTROPHORESIS APPARATUS 
The large Aminco-Stern research model (left) is in- Al 
tended for heavy work output, using a large variety 
of sample volumes. The Aminco Portable Apparatus 
(right) is designed for routine research and clinical use H 
on a smaller scale. Both models constitute complete 4 
electrophoresis laboratories in single, compact units. tieu 
They combine precise schlieren optics, automatic re- chin 
frigeration, high-voltage supply, and rapid dialysis cept 
facilities. Accessories available for macro-preparative ‘ 
work, adsorption chromatography, diffusion measure- cent 
ments, and routine clinical analysis. subs 
BULLETINS 2175 and 2281 late 
con 
WARBURG “MANOMETRIC APPARATUS 
R 
These greatly improved instruments represent the latest moe 
developments in manometric apparatus. The Aminco- mea 
Lardy Rotary Warburg Unit (left) can be rotated so hav 
that any manometer can be brought before the operator por 
while he remains in a fixed position. Manometers may 
be read while in motion, or stopped individually. The con 
Dual-shaker Apparatus (right) embodies two inde- E 
pendent shaking mechanisms. Both types have wobble- gist 
x free manometers, and are available in heated and hav 
refrigerated models. 
BULLETIN 2185 
A it n 
assi 
- LIGHT-SCATTERING APPARATUS HIGH-SPEED ANGLE. CENTRIFUGE 
I 
find 
tion 
tria 
firn 
seve 
me¢ 
mos 
Pol 
This compact and sensitive indicating and recording A reliable, safe, and modern high- cent ma} 
microphotometer directly measures from 20 micro- with unique balancing mechanism reg 
microlumens to 20 lumens of scattered light in four speed and safety. R.C.F. developed; 25,000 g at full y 
decade ranges. It has internal electronic stabilization, speed of 14,000 rpm. Tube angle 32°. Interchangeable h 
built-in d-c. amplifier, removable slit and optical sys- standardized rotors and maximum flexibility. Integral oe 
: tems, and outlet for recorder operation. Completely control panel and guard. Minimum servicing and low- So 
a-c. operated. cost maintenance. hele 
4 4 BULLETIN 2182 BULLETIN 150 — 
AMERICAN INSTRUMENT COMPANY, INC. =_ 
Scientific Instruments and Laboratory Apparatus Since 1919 aire 
8, 
SILVER SPRING, MARYLAND IN «METROPOLITAN WASHINGTON, C. 
of m 
Sorence, Vol. 115 Ma: 


Atmospheric Pollution 


ISTORICALLY the terms air pollution and smoke 
H pollution were synonymous. Submicron size par- 
ticulate matter emitted from fuel-fired combustion unit 
chimneys was recognized as a necessary evil and ac- 
cepted as an adjunct of urban living in London three 
centuries ago. Carbonaceous material was not the only 
substance emitted, nor was the form always particu- 
late. Only a few scientific reports of investigations 
concerned with atmospheric pollution appeared in lit- 
erature of the nineteenth century, but since 1900 a 
growing interest has been evident. 

Recent progress of inquiry into the causes of at- 
mospheric pollution and concomitant investigation of 
means of controlling air-contaminant concentrations 
have demonstrated a fact of considerable scientifie im- 
portance. Many professional interests are searching 
concurrently for basic information. 

Engineers, chemists, physicians, toxicologists, biolo- 
gists, meteorologists, bacteriologists, and physicists 
have each discovered variables that affected the sound- 
ness of their own initial conclusions. Each has found 
it necessary to turn to specialists in other sciences for 
assistance in verifying data required for the formu- 
lation of empirical approaches and for explanations 
pertinent to fundamental advances in theory. 

Individuals engaged in many different occupations 
find that they are faced with problems of air pollu- 
tion. Executives, administrators, managers, indus- 
trial research staffs, public health officials, consulting 
firms, equipment manufacturers, and engineers of the 
several branches—particularly sanitary, chemical, and 
mechanical—are forced to cope with individual at- 
mospherie waste collection and disposal situations. 
Pollution may be localized to industrial premises or 
may be extended to neighborhood, community, or 
region. 

Atmospheric pollution has today become a major 
challenge to scientists, to administrative officials, and 
to the public. Several important meetings have been 
held or are scheduled for the first half of 1952. These 
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include scientific meetings, industrial conferences, 
public gatherings, and official agency sessions offer- 
ing information about air pollution, its effects, and 
its control. 

University, foundation, and industrial centers of re- 
search are devoting more time to fundamental investi- 
gations. As one example, Gordon H. Strom and his 
staff, who are working with wind tunnels at New 
York University (College of Engineering), are ven- 
turing into a relatively unexplored field by investi- 
gating the effect of temperature gradient on atmo- 
spheric turbulence in seale models. Current meteoro- 
logical field studies at Brookhaven National Labora- 
tory and other comparable research will add knowl- 
edge of many characteristics of the atmosphere that 
will be correlated with Dr. Strom’s studies. 

As may frequently occur when scientific investiga- 
tions overlap, or when professional and technical 
viewpoints are multiple, there are points of differ- 
ence. Differences traceable to gaps and inadequacies 
in factual information can be resolved by research. 
Interpretation of information so that professions are 
attacking air pollution problems in unison requires 
compromise and patience, as well as recognition of 
the technical competence of others. 

The past fifty years, and notably those following 
World War II, have witnessed a narrowing of both 
scientific and professional differences. The next ten 
years promise great scientific advancement in instru- 
mentation for detection of contaminants; in tech- 
niques for studying dispersion characteristics; and in 
assessment of the effect of airborne substances on 
people, property, animals, and vegetation. Concur- 
rently there should be swifter development of meth- 
ods for the control of exhaust emission, for waste 
treatment, and for process-controlled reduction of any 
hazardous atmospheric pollutant. 

Thus scientific and technological efforts are con- 
verging upon the solution of a problem of universal 
T. Incram 
College of Engineering 
New York University 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase: Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; . Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulen; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotern ; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phloridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline ; Triphenyltetrazolium Chloride; 
Tripyridyl!; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS. 
st 60th St. New York 23,N.Y. 
6317 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity al permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the oscbont is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, contro] 

als, preventing moisture dam- 
"age to.materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


ONE INSTRUMENT FOR THE 


Ultraviolet Visible |nfrared Range 


FARRAND 
DOUBLE 


MONOCHROMATOR ana SPECTROMETER 


It is now possible to make spectral measurements in the 
ultra-violet, visible and infrared regions throughout the range 
of 0.2 to 35 microns—WITH A SINCLE INSTRUMENT by 
simply interchanging prisms. 


The optical system comprises a double monochromator 
thereby reducing scattered radiations to a negligible magni- 
tude. Highest spectral purity—Isolation of extremely nar- 
row wave lengths and greatest resolution are obtained in any 
one chosen region by selection of prism material for opti- 
mum _ performance. 


Bulletin No. 806 on request 


PRECISION OPTICS, ELECTRONIC 
AND SCIENTIFIC INSTRUMENTS 


FARRAND OPTICAL CO., inc. 


BRONX BLVD. and EAST 238th STREET - NEW YORK 70, N. Y. 


THE SERVALL 
Angle Centrifuge 


[SUPERSPEED } 


Maximum speed 13,500 r.p.m. or R.C.F. 


23,000 x G. Maximum capacity 8 x 50cc 


Accepted and acclaimed by scientists throughout 
the world for its durability, safety features, smooth 
performance and efficiency. Our years of experi- 
ence and our pioneering of the high speed angle 
centrifuges guarantee their continued superiority. 
Write for Booklet EO-51. 


One of 11 models for different volumes and speeds. 
Refrigerated for special purposes. 


inc. 


210 FIFTH AVENUE, NEW YORK 10, N. Y. 
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steel tops. 


SELECT FROM 21 BASIC UNITS 
TO MEET YOUR NEEDS 
... GET THEM FROM STOCK 


FISHER 
FURNITURE — 
FOR 


These ready-made stock units, long al Wa wa Ve 
favored for completely equipping any | t 
size, shape or type of laboratory, now aT 2] 
offer a choice of three tops to meet 
your exact needs. In addition to Kem- 


... another reason to select 


x 


ue 
niture that provides custom-made re- | 
sults with pre-fabricated convenience. 


rock or Formica, you can now get — ‘ 
Fisher Unitized Furniture with non- 

corrosive, durable, easily-cleaned, ror n 

Stainless steel tops. Contact Fisher 
today about this easily-assembled fur- } 


‘FISHER 
SCIENTIFIC CO. 


717 Forbes St., Pittsburgh 19, Pa. 
Complete Laboratory Supply Stocks at: 
NEW YORK PITTSBURGH ST. LOUIS 
WASHINGTON MONTREAL TORONTO 


FOR FREE 
‘PLANNING BOOKLET 
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What GENERAL ELECTRIC People Are Saying 


J. P. DITCHMAN 
Lamp Division 


INFRARED Broopinc: Radiation, applied 
through the use of lamps to problems of the 
farm, is on the threshold of great things. Recent 
announcements in other fields of science add 
new dimensions to the service radiation will 
be called on to supply. Thus, new chemicals 
which promise to save vast acreage for culti- 
vation, and techniques for producing larger 
food animals in shorter time by use of anti- 
biotics in the diet, are examples of what I have 
in mind. The implications in these announce- 
ments are tremendous. When we consider them 
in connection with the prospects for using 
radiation in the control and timing of growth 
processes, the problem of food supply must be 
reconsidered. Last year, with 3,000,000 infra- 
red lamps applied to animal brooding purposes, 
history was made. Impressive as the figure 
is, however, its significance is for the impli- 
cations of things to come. As we improve our 
techniques of applying radiation to the control 
of plant and animal growth, the variety and 
number of lamps required make us hesitant 
to speculate. But against the darker portents 
of the times, this offers a bright contrast. 
Wherever hunger threatens peace, we now 
have some wonderfully promising new antidotes. 


Public Service Company 
and Vocational Teachers 
Chicago, Illinois 
February 13, 1952 


* 
M. A. EDWARDS 
General Engineering Laboratory 


Servo MECHANISMS IN THE Power INDusTRY: 
Today the average worker has available for 
his use more than four times as much power 
as he had thirty years ago, and twice as much 
as the average worker in any other compa- 
rable country. Through the use of power and 
power operated machinery we have reached 
an unprecedented level of productivity. 

But, with the increased use of power have 
come complex problems of control—particu- 


larly automatic control. There would be little 
advantage in having more power available if 
all of the workers that would be saved in a 
particular operation were required to control 
the power used in this operation. We have 
advanced steadily in the art of control. We 
have developed a wide variety of automatic 
and semi-automatic control systems. But we 
have only scratched the surface in this field. 

The magnetic amplifier or amplistat was 
developed in elermentary form as early as 1916 
when General Electric’s Dr. E. F. W. Alexan- 
derson brought out his 50 KW high-frequency 
alternator transoceanic radio telephone. 
Here the problem was to maintain constant 
the speed and hence frequency of the alternator 
regardless of the demand placed upon it. 
Alexanderson developed a magnetic amplifier 
for his control system and obtained a patent 
for his design. It had a gain of approximately 
400 to 1. This was the first commercial appli- 
cation of magnetic amplifiers in the United 
States. 

The servo amplifier must be a faithful serv- 
ant that requires littke or no maintenance 
and will stand ready to perform its task at all 
times. This is particularly true in the power 
industry where uninterrupted service must be 
maintained and failure in service results in 
large operating losses. The amplistat is a 
servo amplifier that meets these requirements. 

Because the amplistat meets all the require- 
ments of a satisfactory industrial servo am- 
plifier it is being used to perform a wide 
variety of control functions. The task of open- 
ing and closing remotely located valves, regu- 
lating the speed of motors or the voltage and 
current of generators are typical examples. 

It is evident that a new tool of great useful- 
ness has been made available. It is simple, 
sturdy and versatile. Together with electronic 
and amplidyne amplifiers it is performing a 
vital function in power control. 


American Power Conference 
Chicago, Illinois 
March 27, 1952 
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Whether your primary interest 
is in research, industry or edu- 
cation you will find a Hilger 
instrument that will help you 
do your job better . . . faster 
. . . and cost you less! Find 
the instruments applicable to 
your work, then c 

mail the coupon today for 


Projection Spectrum 
COMPARATOR 
Provides identical magnification of 
Spectra projected from two sep- 
arate negatives. To make estimates 
of line intensity easier, relative 
brightness of the two images is 
adjustable, Plates are held rigidly 
yet stage is easily and quickly 
moved. Holds any plate up to 
5 in. x 12 in, Check Bulletin 
SB 333 in coupon below for 

complete information. 


further information. 
« 


Source features four low 


RAMAN EQUIPMENT 


pressure mercury lamps in- 
side diffuse refiector — four 
times more efficient than re- 
flecting mirrors. Increased 
brightness reduces exposure 
time from hours to minutes. 
Specimen cells are easy to 


change. Spectrograph has two 
high speed cameras (F/1.5 
and /3.7) mounted on 
pivot for rapid interchange- 
ability. Ideal research and 
industrial instruments. Ask 
for Bulletin CH 334 in 
coupon below. 


LARGE APERTURE MONOCHROMATOR 


for the Infra-red and Ultra-violet Regions 


Interchangeable wave length drum 
scales make this instrument useful 
both as an efficient infra-red spec- 
trometer with high resolving power 
and as a single monochromator 
for the ultra-violet region, Newly 


designed optical system provides 
range down to 2000A with quartz 
rism without loss of aperture. 


risms available in quartz, glass, 

rocksalt and potassium bromide. 
Check Bulletin CH 332/2D in 
coupon below. 


HRX DIFFRACTION UNIT 


Uses hot cathode demountable 
tube with four windows, each ot 
which may emit a different type 
ot high intensity x-radiation, each 
of a_ higher intensity than 1s 
possible from a sealed tube. Type 
ot radiation may be changed at 
one or more windows without 
disturbing other windows or turn- 
ing instrument off. Target region 
easily changed eliminating need 
tor trequent cleaning or renewal. 
Check Bulletins CH 304/5 and 
CH 344 (Cameras). 


WATTS SPECTROMETERS 
Available in four models — the 
Guild-Watts Precision Model, il- 
lustrated, which reads to .1 sec- 
ond, the Research, the Standard, 
and the School. Each of the four 
types otters unusual advantages in 
research, industrial or schooiroom 
applications. For complete intor- 
mation, specify type of  spec- 
trometer in which you are particu- 
larly interested in coupon below. 


REFRACTOMETERS 
Abbe, Chance and Rayleigh 
Interference Types 


Hilger manufactures refractometers 
for every research and industrial 
need, Each type includes conven- 
ience and precision features for 
which Hilger is famous, Catalo 
include general description, tech- 
nical features and list of acces- 
sories. Check appropriate square 
in coupon below for further 
information. 


Ehrenbery-Spear 
MICRO-FOCUS X-RAY TUBE 


A precise instrument with a wide 
range of oe in the study 
of crystal structures, biology, 
physical metallurgy and micro- 
radiography. Focuses to only 0.04 
mm spot diameter for ultra-precise 
work. potential between 
5 and 50 kv. For magnified radio- 
gra hs of small structures and 
itfraction work on micro areas. 
Check Bulletin CH 356/R_ in 
coupon below for more detailed 
information. 


CHECK CATALOGS YOU WANT — MAIL TODAY 
Please send me the following Hilger catalogs: 


SB 333 SPECTROMETERS 

CH 356/R REFRACTOMETERS 

Name 

Address 

City Zone State. 

Company Title 


in 


ted exclusively 
U.S.A. by 


JARRELL-ASH COMPANY 


165 Newbury St., Boston, Mass. 


Branch sales offices: DETROIT — 13680 Capital Ave.; 

EL CERRITO, CAL. — 1344 Devonshire Drive; 
TTANOOGA — 1431 Broad Street; 

NEW YORK CITY — New York 
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Micro-Lite 


Arc Illuminator 


Research 
Illuminator Grating 
Panfocal Mono- 
Iluminator chromator 


ENGINEERED 
LIGHTING 


Tri-Vert for every 
Wluminator 
micros copy Spherical 
need Illuminator 
— *ee 
Nicholas 
Hluminator 
High intensity monochromatic light 
. . » instant choice of bright field, 
Fluorescent dark field or polarized light .. . 
Iluminator general purpose illumination for 
visual observation or photomicro- Photomicro 
Iluminator 


graphy—whatever your require- 
ment, there’s a Bausch & Lomb 
illuminator to fill it exactly. 


... with science’s 
ee most complete line! 
Only Bausch & Lomb provides such : 
a wide range of highest quality Opti-Lume 
micro-illuminators for every phase iluminator 
of microscopy . .. and every budget! 


Dark Field 
Illuminator 


WRITE for informative Catalog ness. No obligation, of course. 
D-119, Also, on your request, we'll Write to Bausch & Lomb Optical 
gladly check your present micro- Co., 624-25 St. Paul Street, Roch- 
illumination methods for correct- ester 2, New York. 


Bausch & Lomb Ct Illuminators 
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History and Development of Chemical 
Periodicals in the Field of Analytical 


Chemistry: 


1877—1950' 


Fletcher S. Boig 


Department of Chemistry, Northeastern University, Boston, Massachusetts 


Paul W. Howerton 
Julius Hyman and Company, Denver, Colorado 


S A SEQUEL TO A PREVIOUS STUDY,? 
in which periodicals in the field of organic 
chemistry were analyzed, the authors decided 
to investigate periodicals in the field of ana- 

lytical chemistry. The data were collected from the 
Analytical Section of Chemical Abstracts for the 
years 1950, 1949, 1948, 1947, 1937, 1927, and 1917; 
and from the Analytical Section of Chemisches Zen- 
tralblatt for the years 1907, 1897, 1887, and 1877. The 
data for the year 1907 were taken from the latter 
rather than from Chemical Abstracts, because the 
latter was then in its first year of publication. 


COLLECTION OF DaTA 


Since the manner of collecting the data, including 
a diseussion of the advantages and disadvantages, has 
been explained in detail elsewhere,? a brief summary 
of the method used will suffice here. The data included 
the name of the periodical, years in which it was pub- 
lished, country of publication, language of each article 
abstracted, total number of periodicals, and total 
number of abstracts by country and by language. Ab- 
stracts of obituary notices and polemic discussions 
were omitted from the count. 


ARRANGEMENT OF DATA 


The data have been assembled in five tables and 
are also illustrated by graphs, which indicate the 
situation very clearly. Table 1 lists the most heavily 
abstracted journals, their years of publication, num- 
ber of abstracts from each journal in each of the 
years studied and their relative importance from a 
quantitative viewpoint and also the total number of 
contributing journals and total number of abstracts 
for each of the years studied. Table 2 gives an analysis 
of the number of abstracts by country of publication; 
and Table 3, by language of publication. Table 4 gives 
a breakdown in percentage of all abstracts by coun- 
try; and Table 5, in percentage of all abstracts by 
language. Graphical representation of the data is 
shown in Figs. 1-5, from which the relationships can 
be easily seen. 


1 Presented before the Chemical Literature Division of the 
American Chemical Society, Boston, Mass., April 1951. 
2F. S. Boig, and P. W. Howerton. Science, 115, 25 (1952). 
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INTERPRETATION OF THE Data 


Table 1 shows that, of the first 16 journals in the 
analytical chemistry field in 1950, only the German 
Zeitschrift fur analytische Chemie and the Bulletin 
de la société chimique de France were among the 
leaders (first and seventh, respectively) in 1877. In 
1887 Analyst of England became an important jour- 
nal and has continued as such to the present day. Five 
of the first 16 journals in 1950 are neweomers—four 
of them Russian, and one Dutch. 

The leading journal at present is the American 
Analytical Chemistry, which started in 1929 as the 
Analytical Edition of Industrial and Engineering 
Chemistry. Its new name was adopted in January 
1947, and the journal has been in first place since 
1947, though it was temporarily in first place in 1917. 
Second place at the present time is occupied by the 
Russian Zavodskaya Laboratoriya, which started in 
1935 and was the leading journal in 1937. Since 1937, 
however, it has been a consistent second to Analytical 
Chemistry. Other leading Russian periodicals in this 
field include Zhurnal Analiticheskoi Khimii, which 
was started in 1946 and has moved into third place 
since that time; Izvestiya Akademii Nauk SSSR, 
started in 1925, and now in fifteenth place; Izvestiya 
Sektora Platiny i Drugikh Blagorodnykh Metallov, 
started in 1923, and now in sixteenth place. At pres- 
ent, the fourth ranking journal is a neweomer, Ana- 
lytica Chimica Acta of Holland, which was started in 
1947 and is published in several languages, including 
English, French, and German. Its growth has been 
very rapid. 

The leading periodicals published in England in- 
clude the fifth place Analyst, which was started in 
1876, Nature, and Metallurgia. At the turn of the 
century important places were held by the Journal of 
the Society of Chemical Industry, which was founded 
in 1882, and by Chemical News, which started in 1859 
and ceased publication in 1932. The leading journals 
of France at the present time are the sixth place 
Bulletin de la société chimique de France and Chimie 
analytique (formerly Annales chimie analytique) in 
twelfth place. In previous years Comptes rendus was 
a prominent contributor. The leading journals print- 
ing articles in the analytical field in other countries 
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are: the Czech Chemicke Listy, the Austrian Mikro- 
chemie vereinigt mit Mikrochimica Acta, and the 
Spanish Anales de fiscia y quimica. Some of the more 
important journals in the late years of the nineteenth 
century included the German Repertorium analytische 
Chemie (now Angewandte Chemie); the American 
Journal of the American Chemical Society, which 
printed articles dealing with analytical chemistry be- 
fore the Analytical Edition of Industrial and Engi- 
neering Chemistry was published; the German 
Chemiker-Zeitung and Pharmazeutische Zentralhalle, 
and particularly the German Zeitschrift fur analy- 
tische Chemie, which was formerly the world leader 
and is today the leading German periodical serving 
the field of analytical chemistry. 

Examination of the figures in Table 1 indicates that 
there is about 42 per cent more publication in this 
field than in 1907 (using Zentralblatt figures for 
1907), and the number of publication media has 
about doubled in that time. The year 1917 was very 
unproductive because of World War I, and there was 
a corresponding decrease in 1947 because of World 
War II. 

Table 1 shows the 16 leading periodicals (as of 
1950) in order. The twelve additional journals listed, 
beginning with the Journal of the Chemical Society 
of Japan, have enjoyed a measure of importance at 
some time in the past; an outstanding example is 
Chemiker-Zeitung of Germany, which has had only 
two articles abstracted in the past five years, but was 
the world leader in this field in 1907 and 1897, and 
was second in 1887. 

Analysis of Table 2, revealing the relative impor- 
tance of publication by countries through the years, 
indicates the rapid growth of publication in the 
United States—from sixth place in 1877 to first in 
1950. The United States took the lead from Germany 
in 1917, lost it to Germany in 1927, to both Germany 
and Russia in 1937, then took over the lead in 1947 
and has held it since. Russia has now taken a strong 
second position, following a brief period of leader- 
ship in 1937. England, now third, has been a steady 
third or fourth since 1877. France has always been 
one of the first five, but has fallen off somewhat from 
its former position of 1877 to 1907, when it was sec- 
ond to Germany. Germany was the leading publisher 
until 1917, when it fell to second place; it took the 
lead again by 1927, but in 1937 began a decline. 
Holland’s new international journal, Analytica Chim- 
ica Acta, is rapidly assuming importance, and it has 
made Holland a leading contributor to the literature. 
Italy was in fifth place in the 1877 to 1907 period but 
declined to thirteenth place in 1950. Austria also 
shows a comparable decline in publication figures. 

Table 3, showing the number of abstracts by lan- 
guage, indicates that German was the most important 
language until the first world war, at which time it 
lost the lead to English. However, German led once 
more by 1927, only to lose first place again to English 
by 1937. English has been the most important lan- 
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guage ever since. Russian, now second, has become 
the leading foreign language. French has usually been 
second or third, except in 1937 and 1949, when it was 
in fourth place. Spanish is now fifth and is followed 
in order by Japanese, Czech, Italian (fourth in 1877), 
Dutch, and Portuguese. 

Contributions by country and by language have 
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also been investigated from the standpoint of per- 
centage of total publication. These figures are given 
in Table 4, which shows percentage of all abstracts by 
country, and in Table 5, which gives percentage of all 
abstracts by language. These figures have also been 
interpreted by means of graphs, which reveal clearly 
the changes in importance since 1877. 

In Fig. 3, the most striking feature is the decline 
of Germany as a publisher of scientific articles in the 
field of analytical chemistry. On the other hand, there 
has been a steady increase in importance of contribu- 
tions from the United States and, since 1927 from 
Russia, whereas France shows a gradual decline 
(Fig. 2). 

Figs. 4 and 5 show conclusively the decline of Ger- 


man as a language of science and the corresponding 
inerease in the importance of English. It is particu- 
larly interesting to note that for each decrease in the 
one, there is a corresponding increase in the other. 
In 1950, 44 per cent of all analytical chemistry arti- 
cles abstracted were in the English language, although 
in 1917 this figure was 56 per cent, because of the 
decrease in German publication during the first world 
war. Russian shows a tremendous increase in im- 
portance since 1927—one article in every five in this 
field being published in the Russian language. The 
French language has suffered a gradual decrease in 
importance. 
CONCLUSIONS 


From the data collected, the ten leading journals in 
the field of analytical chemistry at the present time 
(from a quantitative standpoint) are, in order: 
Analytical Chemistry (U. §., 1929), Zavodskaya 
Laboratoriya (1935) and the Zhurnal Analiticheskoi 
Khimii (1946) of Russia, Analytica Chimica Acta 
(1947) of Holland, Analyst (1876) of England, 
Bulletin de la société chimique de France (1858), 
Chemicke Listy (1907) of Czechoslovakia, Mikro- 
chemie vereinigt mit Mikrochimica Acta (1914) of 
Austria, Zeitschrift fur analytische Chemie (1862) 
of Germany, and Anales de fisica y quimica (1902) 
of Spain. 

An analysis of countries contributing to the litera- 
ture of analytical chemistry shows that the leading 
five countries in order are now the United States, 
Russia, England, France, and Germany. In 1877 the 
order was Germany, France, England, Austria, and 
Italy. The United States was sixth at this time; in 
1897 it was fourth; in 1917, first, but third in 1937; 
and by 1947 it had reached first place and has re- 
mained there. The languages of publication in order 
of importance are now English, Russian, French, 
German, and Spanish. In 1877 the order was German, 
French, English, and Italian. 

Graphical representation, with percentage of total 
abstracts by country and by language plotted against 
years, reveals that about 1947 the United States took 
over the lead from Germany in total publication, and 
by 1937 the English language had replaced German as 
the leading language in this field. 

Investigation of total publication in all fields of 
chemistry® reveals that world publication fell off 
from 1913 to 1918 during the first world war, in- 
creased until the peak year of 1938, and then rapidly 
declined during the period of the second world war 
from 1938 to 1945. Since 1945 there has been a steady 
inerease in volume. 

*E. J. Crane. Chem. Eng. News, 27, 529 (1949). 
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Herbert Spencer Jackson: 1883-1951 


D. L. Bailey 
Department of Botany, University of Toronto, Canada ‘ 


MERICAN BOTANISTS lost a recognized 
leader and the field of systematic mycology 
one of its great men of all time in the sudden 
death of H. 8. Jackson on December 14, at 

his home in Toronto. 

Herbert Spencer Jackson was born in New York 
state in 1883 and received his college education from 
Cornell, Harvard, and Wisconsin universities. He held 
posts at the universities of Delaware and Oregon and 
was chief in botany at the Purdue Agricultural Ex- 
periment Station for thirteen years before coming to 
Toronto University in 1929 as professor of mycology 
in the Department of Botany, of which he was the 
head from 1941 on. He had long been deeply inter- 
ested in problems associated with the origin, develop- 
ment, and classification of fungi. Before coming to 
Toronto he was recognized as a world authority on the 
rust and smut fungi, and to our knowledge of these 
groups he contributed thirty-one journal articles. 

In the Toronto area Professor Jackson found econ- 
spicuously few rust species, the study of which could 
be counted on to elucidate further the problems in 
rust phylogeny and relationships in which he was 
interested. Consequently, he gradually shifted his em- 
phasis to the Thelephoraceae, a neglected group of 
great basic significance, and important as well in the 


earbon eycle as wood-destroying fungi. To a better 
understanding of this group, he and his students have 
contributed some sixteen articles, and it is hoped 
that several more are sufficiently advanced to be com- 
pleted by his colleagues. Dr. Jackson was largely 
instrumental in building up the fungus herbarium in 
his department, until it now numbers some 94,000 
accessions and includes an unusually complete col- 
lection of the fungi oceurring in a unique region, 
the Temagami Forest Reserve. 

Although he was a modest and retiring gentleman, 
Professor Jackson was a man of ready understanding 
and of broad sympathy, with whom friendship devel- 
oped slowly but was an exceedingly rewarding ex- 
perience. He will be universally mourned as a scholar 
and a stalwart of his science, and deeply and last- 
ingly so by all who called him friend. Iris and his 
stamp collection were his hobbies, and in connection 
with the former, during his last year, he built himself 
a fitting memorial by bringing together at the Glendon 
Hall Botanic Garden in Toronto a collection of nearly 
500 of the newer iris varieties of distinction, to found 
the finest collection of its sort in Canada. He is sur- 
vived by his wife, Edythe Doyle Jackson; by a daugh- 
ter, Mrs. C. D. Barrett, of Imlay City, Michigan; 
and by a son, K. K. Jackson, of Ithaca, New York. 


Harry Federley: 1879-1951 


Richard B. Goldschmidt 
Department of Zoology, University of California, Berkeley 


N Harry Fepertey, Finland has lost her greatest 
geneticist and cytologist. The science of genetics 
mourns one of the founders of modern cytoge- 
neties, which was started on its new path (after 

Boveri) by Federley, together with Rosenberg, Gates, 
and Sakamura between 1910 and 1920. 

Federley’s external life was not very eventful. He 
studied at the University of Helsinki, where he re- 
ceived his Ph.D. in 1907, became an instructor in 
zoology in 1909, an instructor in genetics in 1915, 
and professor of genetics and head of the newly 
founded Genetics Institute in 1923. In between he 
worked for periods of up to two years in Berlin, 
Jena, and Stockholm, and he was a permanent secre- 
tary of the Finnish Science Society. He received 
honorary degrees from the universities of Lund and 
Copenhagen. 

Federley’s scientifie work started in mycology, but 
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he soon turned to the Lepidoptera as material for his 
investigations. He was an excellent ecologist and 
taxonomist of this group, and besides his genetical 
and cytological work, he published numerous papers 
on all phases of the biology of the Lepidoptera, in- 
cluding also very interesting temperature experiments 
and studies on geographic variation. Most of his 
papers, however, dealt with the chromosomes of 
Lepidoptera and with hybridization in this group. 
All these papers were models of good observation, 
clean technique, and theoretical understanding. They 
firmly established his place in the history of the 
genetics and cytology of the past 40 years. But his 
magnum opus was the work from 1911 to 1913 on 
species hybrids in moths and their cytology. Here he 
discovered in certain crosses numerous variations in 
synapsis between homologous chromosomes, ranging 
from complete synapsis to complete asynapsis. This 
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discovery enabled him to produce triploids and to 
conclude that true-breeding allotetraploids (a later 
term) could be originated from species crosses. His 
work enabled Standfuss soon afterwards to find the 
correct explanation for the triploid intersexes that 
he had produced in moths. Furthermore, this brilliant 
piece of work, together with Rosenberg’s work on 
Drosera and Winge’s theoretical analysis, has been the 
basis of all eytogenie work on species hybrids. 
Federley, who was the first to start genetical and 
cytological work in his country, naturally exerted an 
immense influence upon Finnish biology and univer- 


sity life. His school has been very successful, and he 
was beloved and revered by his students and col- 
leagues. In his later years he devoted much time to 
human heredity, especially to an effort to make the 
general population conscious of its importance. Dur- 
ing the difficult war period, when his institute was 
bombed, he remained a pillar of freedom. In his pri- 
vate life he was a quiet, charming, family man, who 
loved fun and the good things of life. Those who 
knew him intimately have lost in him a fine, noble, 
upright, and courageous friend, in addition to a bril- 
liant investigator. 


News and Notes 


Research Laboratory, 
The Carver Foundation 


THE new $250,000 research laboratory building of 
the George Washington Carver Foundation, science 
research organization of Tuskegee Institute, was dedi- 
cated on February 12. The dedicatory address, entitled 
“Fantasy in Prophecy,” was delivered by Henry Gil- 
man, professor of chemistry, Iowa State College. Dr. 
Gilman was introduced by Roy C. Newton, vice presi- 
dent of Swift & Company, and trustee of the Carver 
Foundation, who sketched the progress in research 
made by the Carver Foundation during the past few 
years. Dr. Gilman also gave a talk to a seminar group 
on the subject “Organometallic Chemistry,” as an ad- 
ded feature of the dedication. 

The building, constructed of steel and concrete 
block with brick veneer, is U-shaped and has a front- 
age of 129 feet and a depth of 96 feet. It has 21 lab- 
oratory modules, 10’ x 22’, with relocatable partitions, 
offices for the administrative and senior staff person- 
nel, and general utility rooms that include a library- 
seminar room, ineubator room, refrigerated and ice 
storage rooms, darkroom containing a section with 
controlled temperature and humidity, special appa- 
ratus room, and stock and storage rooms. The con- 
erete block used is a type developed and made by 
Tuskegee Institute; the architect, engineer, and super- 
intendent of construction were members of the Tus- 
kegee Institute staff, and the skilled labor was fur- 
nished by students in the School of Mechanical In- 
dustries during their industrial apprentice practice 
periods. 

The Carver Foundation is Tuskegee Institute’s or- 
ganized unit for the administration of research spon- 
sored by outside agencies. The research staff consists 
mainly of members of the faculty in the various sci- 
ence departments in the several schools of the insti- 
tute, and research fellowships are awarded to grad- 
uate students. During the current year research in the 
pure and applied sciences is being sponsored through 
grants and contracts with the following agencies: Con- 
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tinental Can Company, Damon Runyon Memorial 
Fund for Cancer Research, Inc., International Min- 
erals and Chemical Corporation, National Distillers 
Products Corporation, National Institutes of Health, 
Nutrition Foundation, Bureau of Human Nutrition 
and Home Economies (USDA), Office of Naval Re- 
search, The Parker Pen Company, Research Corpora- 
tion, Swift & Company, and the Upjohn Company. 
Since this activity was initiated in 1945, approxi- 
mately $150,000 for research has been received from 
off-campus agencies, and fellowships totaling approxi- 
mately $50,000 have been awarded to 39 graduate 
students. 

The Carver Foundation was established by the late 
George Washington Carver, and his life’s savings 
represent the original endowment. The funds for the 
building were received as donations from foundations, 
industries, and individuals. 

R. W. Brown 
The George Washington Carver Foundation 
Tuskegee Institute, Alabama 


Scientists in the News 


Samuel J. Ajl, assistant professor of bacteriology 
at Washington University Medical School, has been 
appointed chief of the Microbiological Chemistry See- 
tion in the Department of Bacteriology, Army Medi- 
eal Service Graduate School. 


Paul R. Burkholder, chairman of the Department 
of Plant Science at Yale, has been designated a Sigma 
Xi national lecturer to diseuss “Cooperation and Con- 
flict among Primitive Organisms” before seven clubs 
and chapters of the Society of the Sigma Xi and 
Resa in Rhode Island, New York, New Jersey, Penn- 
sylvania, and Ohio. 


David Marion Delo has been appoit.ted president 
of Wagner College on Staten Island and will assume 
his new post in July. He succeeds Walter C. Langsam, 
who leaves July 1 to become president of Gettysburg 
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College. Dr. Delo has been executive secretary of the 
American Geological Institute since 1949. 


Morse G. Dial has been elected president of the 
Union Carbide and Carbon Corporation. Mr. Dial, 
who joined the company in 1929, became assistant 
secretary and assistant treasurer in 1939, secretary 
and treasurer in 1945, vice president and director in 
1949, and a member of the executive committee and 
executive vice president last year. 


Harold W. Elley, technical director of the Du Pont 
Organie Chemicals Department, has been elected 
chairman of the board of directors of the National 
Association for Mental Health. Prior to 1950, when 
the National Committee for Mental Hygiene, the 
National Mental Health Foundation, and the Psy- 
chiatric Foundation were merged to form the Na- 
tional Association for Mental Health, Dr. Elley was 
president of the Psychiatrie Foundation. The associa- 
tion is a citizens’ group working to promote good 
mental health and prevent mental and emotional 
illness. 


Samuel P. Ellison, Jr., professor of geology and 
consultant to the Bureau of Economie Geology and 
University Lands, was appointed chairman of the 
Department of Geology, University of Texas, effee- 
tive February 1952. He replaced A. H. Deen, who 
has resigned. 


Stewart S. Howe has been named vice president in 
charge of development and public relations at Illinois 
Institute of Technology and Armour Research Foun- 
dation. He resigned from a similar position in the 
National Sanitation Foundation, Ann Arbor, Mich., 
to assume his new duties. 


Clyde E. Keeler, professor of biology at the Georgia 
State College for Women, Milledgeville, has won the 
Research Competition Award of the Association of 
Southeastern Biologists for his paper entitled “The 
Caribe-Cuna Moon-Child and its Heredity.” Dr. 
Keeler holds the distinction of being the only person 
to have achieved this honor twice, having won a 
similar award from the same organization in 1947. 


Morris S. Kharasch has been chosen to receive the 
1952 Theodore William Richards Medal of the Amer- 
ican Chemieal Society's Northeastern Section. The 
medalist, who is Carl William Eisendrath professor 
of chemistry at the University of Chicago, was cited 
for his contributions to the theory and practice of 
organie chemistry, particularly for his work on the 
organomereury compounds. The Richards Medal was 
established in 1930 in honor of the late Professor 
Richards of Harvard University, first American 
chemist to win a Nobel prize. 


C. Donald Larsen has been appointed executive 
secretary of the Cancer Control Committee of the 
National Cancer Institute. The committee, which fune- 
tions as a preliminary review board for the National 
Advisory Cancer Council, consists of 13 nongovern- 
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mental cancer authorities, who serve as advisers for 
the cancer control program. In his new position, Dr. 
Larsen will review applications for special cancer 
control projects submitted by universities, teaching 
centers, and state, municipal, and private nonprofit 
organizations requesting financial support from the 
National Cancer Institute. 


John S. Leach, executive vice president of the Texas 
Company, has been elected president to sueceed Harry 
T. Klein, who was elected to the newly created office 
of chairman of the executive committee. Colonel Klein 
joined the Texas Company in 1921 as assistant gen- 
eral counsel. He had been president since 1944. 


Hubert S. Loring, professor of biochemistry at Stan- 
ford University, has been appointed visiting Walker- 
Ames professor of biochemistry at the University of 
Washington, where, during the current quarter, he is 
offering a lecture course on the biochemistry of nucleo- 
proteins, nucleic acids, and their components. 


Stanley J. Mack has been appointed head of the 
laboratory of Arthus S. La Pine & Company, Chi- 
eago. Mr. Mack formerly worked with the Anderson 
Pritchard Company as a processing engineer and as 
a staff engineer for George S. May Co. 


Rollins College has named Hugh F. McKean presi- 
dent. He had been acting president since last May, 
when he succeeded Paul A. Wagner. A Rollins gradu- 
ate and member of the art faculty for twenty years, 
Mr. MeKean was elected president of the Florida 
Federation of Art last year. 


Raymond F. Male, of Princeton, N. J., has been 
appointed administrative director of the National As- 
sociation for Mental Health. Mr. Male is director of 
personnel for the city of Philadelphia. 


William Montagna and Herman B. Chase, associate 
professors in the Department of Biology, have been 
promoted to the rank of full professors at Brown 
University. Both have been members of the biology 
department for four years and recently have concen- 
trated on the study of skin growth. 


Gardner Murphy, chairman of the Psychology De- 
partment, City College of New York, has been ap- 
pointed research director of the Menninger Founda- 
tion, nonprofit psychiatric center in Topeka, Kan., 
which has undertaken a $1,365,000, three-year re- 
search and educational program. Dr. Murphy, former 
president of the American Psychological Association, 
will replace Sibylle K. Escalona, who will join the re- 
search staff of the Institute of Human Relations, Yale 
University. J. Cotter Hirchberg, professor of psychia- 
try at the University of Colorado Medical Center, was 
appointed director of the foundation’s Department 
of Child Psychiatry. 


James Newby, general secretary of the Interna- 
tional Association for the Exchange of Students for 
Technical Experience, arrived in New York on Apr. 
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29 for a few months’ visit at the invitation of the 
U. S. State Department. His immediate concern is 
to discuss with industrialists the value of accepting 
students from Britain and Europe as vacation workers 
in American factories in return for the reception of 
U. S. students in Europe. The International Associa- 
tion for the Exchange of Students for Technical Ex- 
perience was founded in 1948 on the initiative of the 
Imperial College of Science and Technology, South 
Kensington, London, and it acts there for 24 British 
universities and colleges taking part in the exchange 
plan. Last year a total of 2433 students was enabled 
through the association to go overseas to gain experi- 
ence in industry and commerce. Students of mechani- 
eal engineering are in the majority, but many other 
subjects, such as agriculture, geodesy, and textile en- 
gineering are among the 22 topies that have been 
studied by those seeking practical experience in an- 
other country. While in this country, Mr. Newby may 
be reached through Douglas N. Batson, Educational 
Exchange Services, Department of State, Washing- 
ton 25, D. C. 


Charles S. Pichamuthu, director of the Geology De- 
partment of the government of Mysore, Bangalore, 
India, has arrived in the U. S. for a four-month study 
of geological research institutions. 


Oliver Pilat, author of The Atom Spies, shared 
the Page One award of the New York Newspaper 
Guild with William V. Shannon for his work on the 
New York Post. 


Henry Alsop Riley, who has been associated with 
the Neurological Institute for more than 30 years, 
will retire as chief of the West Service of the in- 
stitute in June, but will continue as consulting neur- 
ologist. Attending neurologist and chief of the West 
Service since 1938, Dr. Riley has been associated with 
Columbia University since his graduation from the 
medical school there in 1912. He has also been in the 
private practice of neurology since 1916. 


Joseph R. Shaeffer, chief of surgery at Brooke Army 
Hospital, Fort Sam Houston, has been named to 
succeed Warner F. Bowers as chief surgical consultant 
to George E. Armstrong, the Army Surgeon General. 
Colonel Bowers will assume the position Colonel 
Shaeffer vacates at Brooke. Both officers will take 
on their new duties July 1. During Colonel Shaeffer’s 
three-year term at Brooke, he was instructor in mili- 
tary surgery at the Medical Field Service School 
and professor of surgery at the Graduate School 
of Baylor University. 


Ralph G. H. Siu has been designated associate 
technical director of the Research and Development 
Division, Office of the Quartermaster General. It is 
the intent of the Research and Development Division 
that Dr. Siu will continue to serve as consultant on 
basic research and as chief of the Pioneering Research 
Laboratories. Dr. Siu has been associated with the 
Philadelphia Quartermaster Depot since 1946, having 
at that time accepted an appointment as director of 
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research and development. Prior to this appointment 
he was a consultant with the Research and Develop- 
ment Division of the Office of Quartermaster General 
in Washington. 


Newbern Smith, chief of the National Bureau of 
Standards Central Radio Propagation Laboratory, has 
received the 1952 Harry Diamond Memorial Award 
for his fundamental work in the field of radio wave 
propagation. Dr. Smith’s work has formed the basis 
for the practical use of .onospheric observations in 
the operation of world-wide communication systems. 
Dr. Smith joined the NBS staff in 1935 as a physicist 
in the Radio Section of the Electricity Division. 


Erol Tumeretkin, of Istanbul, has been named Whit- 
beck Fellow for the 1952-53 college year and will pur- 
sue graduate studies at the University of Wisconsin 
Department of Geography. The Whitbeck Fellowships 
were established in 1937 by the late Ray H. Whitbeck, 
for 30 years a member of the department. Over $60,- 
000 was set aside in his will for yearly fellowships 
and for grants to members of the geography staff for 
foreign travel or writing. 


J. C. T. Willis, Division of Military Surveys for 
the British government, visited the Topographic Di- 
vision of the Geological Survey in the course of an 
inspection tour of military agencies in the U. S. 


Lyman J. Wood, professor of chemistry at St. Louis 
University, is scheduled to give a report on “Migra- 
tion of Ions through Crystals” before the Interna- 
tional Symposium on the Reactivity of Solids at 
Gothenburg, June 9-13. The meeting is sponsored by 
the Royal Swedish Academy of Engineering and the 
Chalmers University of Technology. He also plans to 


visit various universities in England, Germany, and 
France. 


Education 


At the Friday Harbor Laboratories of the Univer- 
sity of Washington, George F. Papenfuss, associate 
professor of botany at the University of California, 
will conduct a course in marine algology June 21- 
Aug. 22. Dr. Papenfuss will emphasize the taxonomy 
and morphology of marine forms, as well as tech- 
niques of shore collecting and dredging. Information 
regarding this and other courses to be given at the 
laboratories this summer may be obtained from 
Richard H. Fleming, Department of Oceanography, 
University of Washington, Seattle 5. 


Hunter College has appointed John J. Meng to the 
newly created position of dean of administration. 
He will take office on Sept. 1. Dr. Meng will serve 
as executive officer of the Bronx campus and work 
to correlate the activities of the Bronx and Park 
Avenue campuses to insure unity of purpose and 
policy. 


The New Huston-Tillotson College in Austin, Tex., 
formed by the merger of two church colleges for 
Negroes, has elected Matthew S. Davage president. 
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Dr. Davage has been head since 1940 of the Methodist 
Board of Education’s Department of Higher Edu- 
eation for Negroes. 


The Institute of General Semantics will hold its 
ninth summer seminar-workshop at Bard College 
Aug. 17-Sept. 1. Courses will be presented by the 
institute staff and associated co-workers from other 
institutions. For full information, write to the in- 
stitute registrar, Lakeville, Conn. 


Stanford University School of Medicine will offer 
post graduate courses for a limited number of prac- 
ticing physicians Sept. 15-19. For information apply 
to the dean, 2398 Sacramento St., San Francisco 15. 


Grants and Fellowships 


The American Society of Biological Chemists and 
the Division of Biological Chemistry of the American 
Chemical Society will make available a limited num- 
ber of travel awards of $700 each to aid American 
biochemists to attend the International Congress of 
Biochemistry to be held in Paris July 21-27. Awards 
will be restricted to persons under 40 years of age, 
but not to members of the two organizations. Appli- 
cants who have not previously been to Europe and 
who would be unable to attend the congress without 
an award will be favored. For application forms write 
immediately to Elmer H. Stotz, Department of Bio- 
chemistry, University of Rochester School of Medi- 
cine and Dentistry, Rochester 20, N. Y. 


The Atomic Energy Commission has inaugurated a 
one-year fellowship training program for industrial 
hygienists, at the University of Rochester, starting 
in the fall of 1952. Up to four will be selected by a 
committee headed by H. F. Schulte. Stipends will be 
$1500 per annum if single, an additional $500 if 
married, and $250 additional for each of two depen- 
dent children. If the fellow has completed one or 
more years of graduate work in a related field, he 
will be allowed $200 more. Applicants must have a 
degree in engineering (preferably chemical), chem- 
istry, or physies. Blanks may be obtained from Merril 
Eisenbud, New York Operations Office, AEC, P. O. 
Box 30, Ansonia Station, New York 23. 


The Sol Dreyfuss Memorial Fellowship in psychol- 
ogy has been made possible at Southern Methodist 
University by an annual gift of $1500 from Mr. and 
Mrs. Lawrence Pollock, of Dallas. To be awarded for 
the first time in 1952, the fellowship is designed to 
cover study and research in the field of human 
relations in industry and is intended for a student 
working for ‘i M.A. degree in the Department of 
Psychology. A. Q. Sartain, chairman of the depart- 
ment, will furnish additional information. 


Kappa Delta Phi, professional education fraternity, 
and the National Society for Crippled Children and 
Adults have established a $1000 scholarship in the 
University of Chicago School of Social Service Ad- 
ministration for a qualified graduate student in medi- 


May 23, 1952 


eal social work. Applications are available from the 
National Personnel Registry of the society, 11 S. 
La Salle St., Chicago 3. 


Monsanto Chemical Company has established a 
$1200 graduate fellowship in the School of Textiles 
at North Carolina State College. It will be open to 
qualified students in chemistry, chemical or mechanical 
engineering, or physies. 

The National Institute of Arthritis and Metabolic 
Diseases will aid the manufacture of radioactive cor- 
tisone for use in medical research by means of a fund 
of $66,000, to be administered by a small committee 
of scientists from nonfederal research institutions. 
Charles Huggins, of the University of Chicago, will 
head the group that will plan the project, bring to- 
gether the starting materials, and contract with a 
suitable manufacturer. The product will be distributed 
to qualified scientists who submit formal research 
proposals to the institute. 


In the Laboratories 


The Clinical Research Division of the Chemical 
Corps Medical Laboratories, Army Chemical Center, 
Md., has recently been reorganized, with Amedeo §. 
Marrazzi as chief. The Clinical Investigation, Path- 
ology, and Neurology branches are included in the 
new division. E. Ross Hart is chief of the Neurology 
Branch, which is also new. 


Eaton Laboratories, Norwich, N. Y., have appointed 
three new research workers to their staff: Michael 
P. Natt (parasitology), Melvin J. Bryson (biological 
chemistry), and Americo Woyciesjes (mycology). 
The medical department has been expanded by the 
appointment of Paul F. MeLeod, George 8. Rogers, 
and Harold D. B. Roberts. Dr. Roberts will head a 
new veterinary division. At a conference on the action 
of nitrofurans on endocrine glands held recently at 
the laboratories, the following were among the 
speakers: Warren O. Nelson, Marguerite Sykes, 
Donald A. Clarke, T. C. Pomeroy, and Charles 
Friedgood. 


Franklin E. Satterthwaite, of General Electric 
Company, has joined the Operations Research Group 
of Arthur D. Little, Inc. Other recent additions to the 
staff include Harold Morian, Alton Poole, and Francis 
Graves. 


Los Alamos Scientific Laboratory has added the 
following scientists to its staff: Burel E. MeGarrahan 
(GMX Division); Darrel W. Morzeson (Weapons 
Division); and W. Robert Spensley (Documentary 
Division). 

I. W. McLean, Jr., former virus research coordi- 
nator, has been named assistant director of Parke, 
Davis microbiological research, and the following have 
been appointed laboratory directors in their respec- 
tive fields: Daniel A. MeGinty (physiology), Jean 
K. Weston (pathology), Graham M. Chen (pharmaco- 
dynamies), and John Ehrlich (antibiotics). 
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Meetings and Elections 


Alpha Chi Sigma, national professional chemical 
fraternity, will hold its 50th anniversary meetings 
at the University of Wisconsin June 22-26. The fra- 
ternity was founded on the Wisconsin campus by 
J. H. Mathews, retiring chairman of the Wisconsin 
Department of Chemistry, and seven other students. 
E. M. Larsen, of Wisconsin, is general chairman of 
the meetings; persons desiring to attend should get 
in touch with him or with Paul Bender, 51 Chemistry 
Bldg., Madison 6, Wis. 


The American Institute of Planners has elected 
Frederick P. Clarke, planning director of the Re- 
gional Plan Association, president. Other officers 
named at the annual meeting were John T. Howard, 
vice president, and Harry E. Burgh, secretary-treas- 
urer, 


The American Oil Chemists’ Society elected E. M. 
James, technical adviser to the board of Lever 
Brothers Company, president for 1952-53; Procter 
Thompson was elected vice president, and T. H. Hop- 
per and J. J. Vollertsen were re-elected secretary and 
treasurer, respectively. A. R. Baldwin, W. A. Peter- 
son, and N, A. Ruston were elected members-at-large. 


The Histochemical Society elected the following 
officers at its meeting in New York in April: presi- 
dent, Stuart Mudd; vice president, J. Walter Wilson; 
secretary, Ralph D. Lillie; treasurer, Edward W. 
Dempsey. Arnold Lazarow and Albert H. Coons were 
elected councillors for four-year terms. 


An International Conference on Beta and Gamma 
Ray Activity, to be held in Amsterdam Sept. 1-6, is 
being organized by the Netherlands Physical Society 
and the International Union of Pure and Applied 
Physies. G. J. Sizoo, C. J. Bakker, J. de Boer, W. J. 
Beekman, H. Brinkman, H. B. G. Casimir, A. D. 
Fokker, S. R. de Groot, H. A. Kramers, R. Kronig, 
and J. M. W. Milatz make up the organizing com- 
mittee. Applications for participation must be made 
as soon as possible, and contributors are urgently re- 
quested to send title and summary of their communi- 
cations to J. de Boer, Bunsenstraat 98, Amsterdam O. 


The National Academy of Sciences, at its annual 
meeting in Washington, D. C., Apr. 28-30, re-elected 
William J. Robbins treasurer, and Robert F. Loeb 
and Wendell M. Stanley members of the Council, to 
serve until June 30, 1955. Thirty new members were 
elected, and Neils Bjerrum, Tadeus Reichstein, and 
Harald U. Sverdrup were elected foreign associates. 


At its annual meeting in Decatur, Ga., the Associa- 
tion of Southeastern Biologists elected the following 
officers: president, Margaret Hess; vice president, C. 
S. Shoup; secretary-treasurer, Mary Esther Gaulden. 
Bruce D. Reynolds is the new president-elect. Clyde 
E. Keeler received the Carolina Biological Supply 
Company award, Robert D. Ross the Phipps and Bird 
Fellowship for summer research at the Mountain Lake 
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Biological Station, and Mary 8. McDougall the new 
award of the Southern Scientific Company, Atlanta, 
for “meritorious service and contributions as a teacher 
and leader in biology.” 


Miscellaneous 


The American Physiological Society has undertaken 
a study with the purpose of exploring physiology 
as a science and of furthering its contribution to the 
welfare of the U. 8. A guiding committee has been 
formed to direct the study in its broad definition of 
the physiological aspects of biological science and 
pertinent applications, under the chairmanship of 
R. W. Gerard, with W. O. Fenn as deputy chairman. 
A subcommittee, working under Gerard and Fenn, 
will study the character and trends of physiological 
science; personnel aspects of the science will be in- 
vestigated by a subcommittee under the guidance of 
R. 8. Morison and ii. B. Steinbach; communication 
(and teaching) from public, organizational, and in- 
ternational standpoints will be examined by M. S. 
Visscher and A. C. Burton; research aspects, or the 
operating conditions under which research is con- 
ducted, and possible improvements, will be considered 
by David R. Goddard and Dr. Fenn; and, finally, the 
application of suggested solutions to those problems 
faced in medical, industrial, governmental, and agri- 
cultural channels of physiological science will be 
guided by Morris Tainter and another yet to be 
selected. Orr E. Reynolds has been appointed execu- 
tive secretary for the initial phase of the study and 
will be on leave from his position as director of the 
Biological Sciences Division of the Office of Naval 
Research, for the duration of his service in such 
capacity. Dr. Reynolds’ offices are in the Dupont 
Cirele Bldg., Washington, D. C., a part of the head- 
quarters of the society. John P. Lindsay will serve as 
acting director of the Biological Sciences Division 
in Dr. Reynolds’ absence from ONR. The “physiology 
assay” will be made in two phases. The first, planned 
for nine months or less, will formulate the full set 
of problems, collect and evaluate available data, and 
create basic instruments and procedures for further 
research. The second phase, planned for 18 months, 
will carry out the actual research studies. Financial 
support of the study is being provided by the Na- 
tional Science Foundation. 


Effective June 1, the central office of the National 
Association of Corrosion Engineers will be moved to 
larger quarters at 1061 M & M Bidg., 1 Main St., 
Houston 2, Texas. 


The following have been elected trustees of Science 
Service: Duane Roller, nominated by the National Re- 
search Council; Charles E. Scripps, chairman of the 
Edward W. Scripps Trust; and Homer W. Smith, 
nominated by the National Academy of Sciences. Har- 
low Shapley was re-elected president, and Alexander 
Wetmore vice president. O. W. Riegel, treasurer, 
and Watson Davis, secretary, were also re-elected. 
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Technical Papers 


Degradation of Radioactive Glucose* 


P. V. Vittorio, G. Krotkov, and G. B. Reed 


Departments of Biology and Bacteriology, 
Queen’s University, Kingston, Ontario, Canada 


In the original method of glucose degradation used 
by Wood, Lifson, and Lorber (1), glucose is at first 
converted by Lactobacillus casei to lactie acid. By 
subsequent chemical degradation CO, derived from 
different positions of this lactate is precipitated and 
counted as BaCO,. This method has been tested by 
other workers and found to be dependable. Since CO, 
derived from various positions of a glucose molecule 
is always counted as BaCO,, a comparison of relative 
activity throughout a glucose molecule becomes an 
easy matter. Unfortunately this method is laborious 
and time-consuming. Moreover, the plating and count- 
ing of BaCO, present a number of difficulties. 


to glucosazone and this is degraded with periodate. 
The products are bisphenylhydrazone of mesoxalalde- 
hyde derived from C-1+ C-2+C-3 of glucose, formic 
acid from C-4 and C-5, and formaldehyde from C-6. 
Formaldehyde is precipitated with dimedon and 
counted as such. Bisphenylhydrazone of mesoxalalde- 
hyde is further oxidized by 1% KOH in absolute 
ethanol, yielding a precipitate of glyoxalosazone de- 
rived from C-1 + C-2. 

Activity in C-1+C-2+C-3 is determined from 
counting bisphenylhydrazone mesoxalaldehyde. C-1 
is presumed to be equal to C-6. C-1+C-2 is deter- 
mined from glyoxalosazone, and C-2 is equal to C-1 + 
C-2-C-1. It is claimed by these authors that their 
method is rapid and that all the compounds formed 
are easily separated and readily plated with pyridine. 

Since the present authors were faced with the prob- 
lem of degrading a very large number of glucose 
samples, it was decided to try Aronoff and Vernon’s 


BACTERIAL 
H 
aldomedone 
(0-1) C=O (C-1) CH, 
(C-2) (C-2) dimedone 
(C-3) buon Lactobacillus (C-3) H KMn0O, (C-1,6) CH, 
| 2 + 
(C-4) CHOH casei (C-4) COOH (C-2,5) CHO 
(C-5) CHOH (C-5) CHOH acetaldehyde 
| 
(C-6) CH,OH (C-6) CH, (C-3,4) CO, 
glucose Lactic acid 
CHEMICAL 
H H 7 H H 
(C-1) (C-1) (C-1) bw 
H H 
(C-2) CHOH | | | { 
(C-2) C=N—N—C,H, (C-2) C=N—N—C,H, 
(C-3) CHOH 
phenylhydrazine- (C-3) CHOH 3H10, (C-3) CHO 
(C-4) CHOH osazone of 
hydrochloride (C-4) CHOH mesoxalaldehyde 
(C-5) CHOH (C-4) 
(C-5) CHOH 2HCOOH 
(C-6) CH,OH (C-5) 
(C-6) CH,OH 
glucose (C-6) CH,O 
glucosazone | dimedone 


(The compounds counted are those in italics.) 


formaldimedone 


Fic. 1. The scheme for glucose degradation. 


In an attempt to eliminate these drawbacks Aronoff 
and Vernon (2) suggested a method based on an en- 
tirely different principle. Glucose is at first converted 


1 This work has been carried out with financial assistance 
from the National Research Council of Canada. 
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method. We have, however, experienced a difficulty 
in the step involving the degradation of bisphenyl- 
hydrazone of mesoxalaldehyde with 1% alcoholic 
KOH. The reported (7%) melting point of gly- 
oxalosazone is 178°-180° C, but the erystals obtained 
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TABLE 1 


Av atomic 
Product counted 
Bisphenylhydrazone mesoxalaldehyde ...... 4.1 
Aldomedone wes 3.5 
FPormaldimed one 3.5 


(Baco, 17) 


by us in this step only occasionally had this value. 
In the majority of cases their melting point was 
123°-125° C. We could not, therefore, duplicate this 
step. 

It is clear, therefore, that the step in Aronoff and 
Vernon’s technique of obtaining the C-1+C-2 value 
by degrading bisphenylhydrazone of mesoxalaldehyde 
with alcoholic potash is not dependable. Until more is 
known about the products of this reaction, the tech- 
nique of Aronoff and Vernon, as proposed by these 
authors, cannot be used. 

The other steps of their method, however, have 
been found satisfactory, and because of the advan- 
tages of this method we did not wish to drop it. The 
method, as claimed by the authors, is rapid, and the 
various products, with the exception of glyoxalosa- 
zone, are easily obtained and plated. 

In a search for some other method of precipitating 
and counting C-1+C-2, we decided to isolate these 
two carbons as acetaldehyde and precipitate it with 
dimedone (4). Such a precipitation is quantitative and 
rapid, and the erystals are readily plated in pyridine. 
The technique for glucose degradation becomes now 
a combination of some of the steps of Wood, Lifson, 
and Lorber (1) and some of those of Aronoff and 
Vernon (2), plus a new step involving precipitation 
of acetaldehyde as aldomedone. Fig. 1 presents the 
scheme of such a degradation. 

_ Glucose is fermented with L. casei, and the lactic 
acid formed is oxidized with KMnO,. Acetaldehyde 
produced from C-1 + C-2 or C-6+C-5 is precipitated 
with dimedone and counted as such. Glucosazone, bis- 
phenylhydrazone mesoxalaldehyde, and formaldehyde 
are produced and counted according to Aronoff and 
Vernon. Table 1 gives the average atomic number of 
various compounds counted. Since this number is 
about the same for all the compounds counted, the 
backscattering effects are similar. For this reason the 


TABLE 2 


DISTRIBUTION OF C™“ IN VARIOUS POSITIONS OF GLUCOSE 
AS PERCENTAGE OF ToTAL ACTIVITY 


Gduceee Carbon atoms of glucose 


sample 


Degradation 
technique used 


1 Wood, Lifson, 


and Lorber 34.5 32.5 33 
1 Vittorio, Krotkov, 

and Reed 33.7 32.1 34.2 
2 Wood, Lifson, 

and Lorber 52 25.9 22.1 
2 Vittorio, Krotkov, 

and Reed 50.9 26.1 23.0 


activities of such compounds are directly comparable. 

Two samples of glucose, with uniform and non- 
uniform distribution of C** in various positions, were 
degraded using both our proposed modification and 
the original scheme of Wood, Lifson, and Lorber. 
The results are given in Table 2, which shows that 
the results obtained by both methods agree within 
about 2.5%. 
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Competition of the Aliesterase in Rat Serum 
with the Pseudo Cholinesterase for 
Diisopropy! Fluorophosphonate* 


D. K. Myers 


Pharmaco-Therapeutic Laboratory, 
University of Amsterdam, Holland 


The molar concentration of pseudo cholinesterase 
in certain mammalian sera can be determined by the 
use of a competitive reversible inhibitor, Nu-683, the 
dimethyl carbamate of (2-hydroxy-5-phenylbenzyl) 
trimethylammonium bromide, and an analog of pro- 
stigmine (1). 

The concentration of inhibitor that causes 50% 
inhibition of the pseudo-cholinesterase activity (1,,) 
is determined at various concentrations of serum; a 
plot of I,;. against the relative enzyme concentration 
should give a straight line with a slope equal to one 
half the molar concentration of pseudo cholinesterase 
in the serum solutions. Typical results of this kind 
as obtained with rat serum are indicated in Fig. 1. 

Extensive investigations with other inhibitors of 
this type have failed to reveal any enzymes other 
than the cholinesterases that are inhibited by very low 
concentrations of these inhibitors. Moreover, a com- 
parison of the experimental results (1) with the 
theoretical predictions for a reversible competitive 
inhibitor (2) shows directly that Nu-683 must be act- 
ing as a selective inhibitor of the pseudo cholinester- 
ase in the serum preparation (Fig. 2). 

There is no similar theoretical criterion by which 
the selectivity of an irreversible inhibitor can be 
established. However, it was observed that the results 
with the irreversible inhibitor diisopropyl fluorophos- 
phonate (DFP) frequently give a higher value for 
the apparent cholinesterase concentration than that 
obtained by the above technique with Nu-683. Thus 
it appears that the results obtained with DFP must 
be at fault for some reason. 

One source of error was revealed by experiments 


2This work was carried out under the guidance of B. 
Mendel and with the technical assistance of M. de Jonge. 
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Fic. 1. Determination of the molar concentration of pseudo 
cholinesterase in rat serum by the use of Nu-683. The experi- 
mental points should fall on a straight line of the equation 


1,,= K,+0.5 £ (1, 2). From the graph, the Michaelis constant 
K,=3.1 x 10°M Nu-683, the enzyme concentration B= 2.45 x 


10°M pseudo cholinesterase in a solution which gives an 
activity of 100 wl CO,/5 m1/20 min toward benzoylcholine. 


on the inhibition of the pseudo cholinesterase of rat 
serum by DFP. As in the previous investigation (1), 
the relative enzyme concentration was expressed on 
the basis of esterase activity, the standard unit of 
activity being 1 wl CO,/ml solution/min, with a pH 
of 7.4, a temperature of 37.5° C, and a 0.025 M bicar- 
bonate medium. The pseudo-cholinesterase concentra- 
tion in rat serum, as determined by the use of Nu-683, 
was 2.5x10-° M in a solution which gives 1 unit of 
activity toward benzoyleholine. The results with DFP 
indicated a value that was 250 times larger (Table 1). 

It is known that DFP is a moderately potent in- 
hibitor of hydrolytic enzymes other than the cholines- 
terases (3-5), and it had been reported previously 
that the aliesterases of rat serum show an abnormally 
high sensitivity to DFP (6). Thus it was possible 
that the presence of the aliesterases in normal rat 


4. 4 
9 & 7 


-log inhibiter concentration 


Fic. 2. Relation between the percentage inhibition of 
pseudo-cholinesterase activity and the logarithm of the con- 
centration of Nu-683. The theoretical line is calculated from 
the theoretical equations of Goldstein (2) for a reversible 
competitive inhibitor which combines with the enzyme-active 
center on an equimolar basis. K, = 3.1 x 10°M, B=1.2 x 10°M. 
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serum interfered with the reaction between DFP and 
the pseudo cholinesterase. 

In the previous investigation (6), ethyl ‘chloroace- 
tate had been used as substrate for the aliesterases, 
sinee it is hydrolyzed much more rapidly than the 
usual substrate, tributyrin. The results with tribu- 
tyrin, however, can be more easily reproduced than 
those with ethyl chloroacetate, and the same aliester- 
ase seems to be responsible for the hydrolysis of both 
esters by rat serum. Thus a 0.2% tributyrin emulsion 
was used as substrate for the aliesterases in the pres- 
ent investigation. 


TABLE 1 
Apparent enzyme 
Treat- concentration in 
In- ment Intercept a solution 
hibitor of on I, which gives 
serum axis 1 wl CO./ml/min 


toward benzoyl 
choline 


Nu-683 Normal 3.1x10°M 2.45 x 10°M pseudo 


cholinesterase 


0 6.5 x 10°M pseudo 
DFP e¢ cholinesterase 
0 4.6 x10°M alies- 
terase 
DFP Heated < 05x10°M 14 x pseudo 
cholinesterase 
DFP TOCP* <0.5x10°M 1.7 x 10*M pseudo 


cholinesterase 


* TOCP = tri-o-cresyl phosphate. 


The I, values obtained with DFP indicated an ap- 
parent enzyme concentration of 6.0 x 10-* M aliester- 
ase in a solution of normal rat serum which gives 1 
unit of activity toward tributyrin. With the partieu- 
lar sample of pooled female rat serum used, the ali- 
esterase activity toward tributyrin was 1390 ul CO,/ 
ml serum/20 min, as compared with the pseudo- 
cholinesterase activity of 180 ul CO,/ml/20 min to- 
ward benzoylcholine. Thus a concentration of 4.6 x 
10-* M DFP should inhibit the aliesterase in a solu- 
tion giving 1 unit of activity toward benzoyleholine, 
whereas the pseudo cholinesterase should be inhibited 
by 6.5 x 10-7? M DFP (Table 1). Apparently the DFP 
combines preferentially with the aliesterases of rat 
serum, and the pseudo cholinesterase is inhibited only 
by the surplus of DFP remaining after the aliesterase 
has been completely inhibited. 

To test this hypothesis, the aliesterase was selec- 
tively destroyed in two ways: first by heating the na- 
tive serum at 53° C for 60 min; and, second, by the 
intramuscular injection of 10 mg tri-o-cresyl phos- 
phate/100 g body weight into female rats (6,7). In 
both cases the aliesterase activity toward tributyrin 
was reduced to 1-2% of the former value, whereas 
most of the pseudo-cholinesterase activity remained 
unimpaired. And in both cases the elimination of the 
aliesterase from the serum solution resulted in a 
forty- to fiftyfold increase in the sensitivity of the 
pseudo cholinesterase toward DFP (Table 1). 
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Thus it ean be concluded that the high concentra- 
tion of DFP necessary to inhibit the pseudo cholines- 
terase in normal rat serum is due, in part at least, to 
the fact that the DFP combines preferentially with 
other proteins in the serum—namely, the aliesterase. 
Although the aliesterases of some other types of serum 
(e.g., of human serum) are not sensitive to inhibition 
by low concentrations of DFP (6,8), it is still possi- 
ble that other enzymes or protein groups might inter- 
fere with the reaction between DFP and pseudo 
cholinesterase in the same way. Inhibitors such as 
eserine, prostigmine, and analogs, on the other hand, 
appear to be relatively specific for the cholinesterases. 
It seems probable that the use of DFP may enable 
the determination of cholinesterase concentration in 
highly purified preparations of the cholinesterase 
(9), but the results obtained with crude enzyme prepa- 
rations cannot always be relied upon, since the pres- 
ence of other hydrolytic enzymes may protect the 
cholinesterases against inhibition by DFP. 


References 


Myers, D. K. Biochem. J. (in press). 

GOLpsTEIN, A. J. Gen. Physiol., 27, 529 (1944). 

Wess, B. C. Biochem. J., 42, 96 (1948). 

JANSEN, E. F., Nutrine, M. D. F., and Baus, A. K. Jd. 
Biol. Chem., 175, 975 (1948). 

Ibid., 179, 189, 201 (1949). 

Myers, D. K., and MenpbeL, B. Proc. Soc. Exptl. Biol. Med., 
71, 357 (1949). 

. Menpet, B., and Mortimer, BE. Rept. to Natl. Research 
Council of Canada (Oct. 1944). 

ApAms, D. H., and Wuirraker, V. P. Biochem. J., 44, 62 
(1949). 

Micue., H. O., and Krop, 8S. J. Biol. Chem., 190, 119 
(1951). 


on 


i= 


Manuscript received November 15, 1951. 


The Hall Effect and Electrical 
Resistivity of Tellurium’ 


Virgil E. Bottom? 


Department of Physics, 
Purdue University,? Lafayette, Indiana 


At low and high temperatures, tellurium is a P-type 
semiconductor, but in samples of adequate purity 
there is a range of temperatures within which the sign 
of the Hall coefficient is negative. This anomalous 
behavior, which has been noted by several observers 
(1,2), has been studied in very pure tellurium pre- 
pared by multiple fractional distillation in an atmos- 
phere of helium. 

Fig. 1 shows the behavior of the Hall coefficient R, 
for samples of varying degrees of purity. Curve A 
is from a sample of ¢. p. grade tellurium containing 
an extrinsic carrier concentration of about 10** car- 
riers/em*, Curve D is for a sample containing about 
10** carriers/em*. The remaining curves are for sam- 
ples of intermediate degrees of purity. 

In all samples containing fewer than about 10%” 

1 Based on Ph.D. thesis, Purdue University. 


2 Present address: Colorado A & M College, Fort Collins. 
® Work carried out under contract with the Signal Corps. 
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Fic. 1. The Hall effect in tellurium. The logarithm of the 
Hall constant R is plotted against 1/7. 


carriers/em*, R is negative within a certain range of 
temperature. At low temperature R is always posi- 
tive, changing to negative at a temperature which 
depends upon the extrinsie carrier concentration. FR 
remains negative between this point and the tempera- 
ture 230° C near which the sign becomes positive 
again and remains so to the melting point. The upper 
reversal temperature is fixed at approximately 230° 
C, but the lower reversal temperature is related to the 
carrier concentration by the empirical relationship 
In = A+b/T,, 

where R’ is the value of the Hall coefficient in the 
exhaustion range, 7,. is the temperature of reversal, 
and a and b are constants. 

In samples cut from single erystals of tellurium, 
neither the value nor sign of R depends upon the 
orientation of the sample with respect to the magnetic 
field or erystallographic axes. Measurements of the 
Hall effect made with an a-e method show that the 
anomalous behavior is not due to the Ettingshausen 
effect. This conclusion has also been verified by direct 
measurement of the thermoelectric power and Ettings- 
hausen coefficient. 

Fig. 2 shows the resistivity as a function of tem- 
perature for a number of polycrystalline samples. 
The intrinsic resistivity at 27° C is approximately 0.5 
ohm-em, but an exact value cannot be given because 


= 
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> 
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Fic. 2. The resistivity of tellurium measured in polycrys- 
talline samples. Logarithm of the resistivity in ohm-cm 
plotted against 1/7. 
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of variations depending upon the preferred orienta- 
tion of the crystallites in the sample. From the slope 
of the p vs. 1/T curve in the intrinsic range, the width 
of the forbidden band is found to be 0.33+ .01 ev. 

The resistivity has also been measured in samples 
in the form of single erystals. At 27° C the resistivity 
is 0.56 ohm-em in the direction perpendicular to the 
principal axis, and 0.29 ohm-em in the parallel di- 
rection. Since the samples on which the measurements 
were taken were well into the intrinsic range at room 
temperature, these values, which are much higher than 
those previously reported (3,4), may be taken as 
characteristic of pure tellurium. 

A complete report, including measurement of the 
thermoelectric power and Ettingshausen coefficient, is 
being prepared for publication. 
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Interpretation of the Double Reversal 
of the Hall Effect in Tellurium 


H. Fritzsche* 


Department of Physics, 
Purdue University, Lafayette, Indiana 


The double reversal of the Hall effect observed in 
high purity tellurium samples cannot be explained by 
conventional semiconductor theory. Bottom (1) has 
shown that the temperature 7, of the reversal at low 
temperature depends on the concentration of impuri- 
ties N,,? and obeys the usual condition for the Hall 
constant to become zero. 

N, ee 

c is the ratio of electron to hole mobility, AB is the 
width of the energy gap, and A is defined by the 
relations 

n’ = (2) 
where n’ is the concentration of holes or electrons 
in a pure, intrinsic semiconductor, k is the Boltzmann 
constant, and T is the absolute temperature. 

The higher reversal temperature, as Bottom (1) has 
shown, is independent of impurity content and is the 
same for all samples. This can be explained if one 
considers the number of lattice defects* N p/em*, which 


1 Present address: University of Goettingen, Germany. 

2We call the number of impurities Nex: the number at 
exhaustion when all impurities are ionized. 

*The author learned only after completion of his paper 
that this fact was first realized by W. Schottky (in a letter 
Feb. 2, 1950, to K. Lark-Horovitz). Schottky has even called 
this behavior a new type of “intrinsic conductivity,” where 
the temperature dependence in the high temperature range 
corresponds to the formation and dissociation of a Te va- 
ecancy plus hole. 
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in turn depend on the temperature 7 and on the ac- 
tivation energy of the defect W. 
(2). (3) 
a is determined by the ratio of lattice defects Np to 
lattice sites N; and is of the order of unity. This 
equation describes the number of lattice defects intro- 
duced in germanium by quenching from elevated tem- 
peratures (3). 
W =E+ (4) 
The temperature coefficient of W, suggested by Fan, 
takes into account a change in the binding energy 
due to thermal expansion. 
The lattice defects are known to give rise to local- 
ized states which may act as acceptors (4-6). We can 
set, therefore, approximately 


N=N,.+No, (5) 


and N is constant in the temperature range where 
Np is negligible, but will follow the exponential law 
(3) if becomes very small compared with Np. 
The conductivity o can now be written as 


(6) 


where e is the charge of the electron, b, the hole 
mobility, and the other letters have the significance 
indicated above. 

Depending on the temperature range, the condue- 
tivity will first be determined from Eq. (2), and at 
higher temperatures, from Eq. (3). Middleton (7) 
found in one sample a second high temperature slope 
of the log e vs. 1/T plot. The slope was 8352/7; and 
if this is to be attributed to the defects at these high 
temperatures, one obtains E = 0.72 ev. 

The condition for zero Hall constant becomes now 


w =N..+N>. (7) 
c 


For a quantitative analysis, the mobility ratio c has 
to be determined. It was obtained from the ratio of 
the negative maximum of the Hall constant R,,,,, and 
the Hall constant at exhaustion R,,, and an analysis 
of the scattering mechanism in the exhaustion and 
transition ranges. In this way one obtains ¢=1.7.4 

Using Eq. (1) we obtain AB=0.36 ev, and A= 
1.55 x 10%, 

If in the high temperature range N,, is small com- 
pared with Np, one has for the second reversal at 
T=500° K 


=Np>. (8) 


For V,, > 3x10" per ce the Hall constant remains 
positive throughout the whole temperature range. For 
1.2 x per ce the Hall constant becomes very 
small and might reach zero at about 7=480° K. 
Double reversal occurs only if V,, < 10** per ec. The 
temperature of the lower reversal is then mainly gov- 
erned by N,,; the temperature of the higher reversal 
occurs at 7 = 500° K independent of N,,. 


*We have assumed this mobility ratio as constant up to 
the temperature of the second Hall reversal. 
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Fig. 1 illustrates this behavior. We have plotted 
Np vs 1/T, giving the temperature dependence of 
defects. We have also plotted n’ vs. 1/T, which gives 


essentially the intrinsic slope and n’— =a which is 


parallel to the line representing n’. The concentration 
of impurities at exhaustion is indicated for various 
tellurium samples measured by Bottom and others (8). 


No= Nu x x ev kT | 


No-goncentration of Lattice 
Defec 


n'=concentration of electr 
“or holes in the pure perfect 
erystat. (intrinsic) 


Nex-concentra tion of impurities 
at exhaustion 


Nex \ \ 
a 
z 
26887 
\ 
\ 
14 16 18 20 22 24 26\ 28 30 32 34 36 38 5 
T 
Fic. 1. 


The intersection of the lines = constant with n’ x 
ot gives the low temperature reversal. The inter- 


c? - 
section of Np with n’ 


gives the high tempera- 


ture reversal. 
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Red Blood Cell Studies: Ashby Curves? 


Robert L. Evans, D. S. Amatuzio, 
and R. V. Ebert 
Department of Mathematics and Mechanics, 


Department of Medicine, University of Minnesota, 
and Veterans Administration Hospital, Minneapolis 


Important information about the nature and life 
span of red cells is obtained by the differential agglu- 
tination method of Ashby (1). All curves at present 
available can be explained by assuming (a) that nor- 
mal red cells undergo a period of wearing or aging 
which precedes their eventual breakdown, and (b) 
that the worn or aged red cells are broken down by 
a random, first order process. The wearing times of 
individual cells would in general be different, but in 
the present treatment it is assumed that all the red 
cells of any one person have the same wearing time. 
It is also assumed that the rate of breakdown of worn 
cells is characteristic of their environment. 

If it is further assumed that a representative steady 
state population is transfused, it follows that the 
number of wearing cells remaining at time t is 

_ 0stst, 
»4,st, 


if Y(0) = number of transfused erythrocytes, t, = their 
wearing time (which for simplicity is assumed to be 
the same for all transfused cells), and K,= the aver- 
age lifetime of worn cells in the donor. 

On letting y=the number of worn cells remaining 
at time ¢, 

dy _ K.Y(0)/(t,+K,) -y,0stst, 
*at~ 

if K,=the average lifetime of worn cells in the re- 
cipient. These K’s are therefore the reciprocals of the 
corresponding turnover rates for the random break- 
down. Since y= K,Y(0)/(t,+K,) at t=0 and since 
Y=y +, the final solution of the differential system 
is 


Y= t,+ K, 


*(t,-t+ K,+ (K,-K,) exp (-t/K,)],0stst, 


Y(t) exp (- (t-t,)/Ky), t st (1) 
¥(0) 
where ¥ (t;) =(, ) [K, + (K,-K,) exp (-t,/K;) ], 


so that if t, » K,, ¥(t,) K.Y (0)/(t,+ K,). 


For donors in diseased states (such as sickle cell 
anemia, congenital hemolytic anemia, and acquired 


hemolytic anemia) in which Fmd ), Eq. (1) be- 
comes: 
Y=Y(0) exp (-t/K,). (2) 


Normal eases are readily interpreted on the basis 


1 Sponsored by the Veterans Administration and published 
with the approval of the chief medical director. The state- 
ments and conclusions published by the authors do not 
necessarily reflect the opinion and policy of the Veterans 
Administration. 
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of Eq. (1), and this is illustrated by the three sche- 
matic curves of Fig. 1. The successive steps of curve 
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Fie, 1. Three normal schematic Ashby curves of donor red 
blood cells in the recipient, with magnification x 2 of the tail. 


analysis are the determinations of (a) time t, (at 
which the curvature starts to increase) ; (b) intercept 
(t,+K,) (and hence K, by subtracting the ¢, of 
{a]); (c) the linear slope-—Y(0)/(t,+K,) (and 
hence K, by subtracting t, of [a] from Y(0) times 
the negative reciprocal of this slope); (d) the half- 
life on the tail (t, + 0.69 K,) (and hence a check on 
K, by subtracting the t, of [a]); (e) the agreement 


ct ; and, if K,+K,, (f) 


between Y (t,) and (t, +K,) 

the agreement between FE (or F’) and (K,-K,)Y(0)/ 
(t,+K,). The last three items check the preceding 
determinations. 

Typical experimental curves (2-5) yield results of 
100-110 days for the wearing time t, and of 15-40 
days for the average life of worn cells. These results 
of the present interpretation agree with the con- 
clusions of earlier interpretations in which the curve 
was linear at the beginning and in which the intercept 
(t, + K,) was said to give the life span of the donor’s 
red cells (since K,=K, in these eases). It is to be 
noted that the survival time of the donor cells, in the 
donor, is Y(0) times the negative reciprocal of the 
slope of the linear portion of the curve. 

The present interpretation also explains why some 
of the normal eurves are not linear near the begin- 
ning—in terms of the different rates ef random break- 
down in the donor and recipient environments (each 
of which is determined explicitly when K, + K,). 

In ease the donor has sickle cell anemia (6,7), 
congenital hemolytic jaundice (8), or acquired hemo- 
lytic anemia (2, 5,8), the wearing time is negligible 
and the results are expressed by Eq. (2). This ex- 
pression is linear when it is plotted on semilogarithmic 
paper because log Y is in this case a linear function 
of time. On measuring this semilogarithmic plot with 
a ruler, one finds that K, is the number of multiples 
of 2.30 days corresponding to each power of 10 
through which Y changes. 
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The Ultracentrifugation of 
Soluble Cytochromes* 


W. W. Wainio, Bertram Eichel, 

and S. J. Cooperstein 

Rutgers University, New Brunswick, New Jersey, 
Western Reserve University, Cleveland, Obio, 

and The Marine Biological Laboratory, 

Woods Hole, Massachusetts 


A particulate preparation of mammalian heart 
musele dissolved with the aid of sodium desoxycholate 
has been studied in the ultracentrifuge.2? The method 
of preparation and the visible absorption spectra 
have been previously described (1). The designation 
Preparation O-4 refers to the amount of sodium 
desoxycholate used to dissolve the proteins. As pointed 
out previously, there is evidence that the cytochromes 
b, ec, and oxidase are present in this preparation. 

A concentrated solution of the lyophilized Prepara- 
tion O-4 was made by dissolving each “ml equivalent’ 
in 1 ml water. It was centrifuged at 260,000xg 
(59,780 rpm) for 150 min. At this time, the prepara- 
tion contained one slow-moving boundary. The ultra- 
centrifuge was stopped, using the rapid brake, and 
the upper two thirds of the contents of the cell were 
removed for spectral analysis. The solution was trans- 
ferred to a microcuvette (2) of the spectrophoto- 
meter,‘ reduced with Na,S,O,, and covered with min- 
eral oil for spectral analysis. The curve presented in 
Fig. 1 indicates that a small amount of cytochrome 
oxidase is present (the 603-mu peak), but that the 
principal component is cytochrome ¢ (the 550- and 
520-mu peaks). All the cytochrome b and most of the 
cytochrome oxidase have sedimented. Cytochrome c, 
therefore, is the most slowly sedimenting chromo- 
protein. 

In another experiment the concentrated solution of 
the enzyme was reduced with Na,S,O, before being 
introduced into the ultracentrifuge cell. This was ac- 
complished by filling the cell with the oxidized prep- 
aration (at which time the last bubble was removed) 
and by layering the reduced preparation on the bot- 
tom of the cell, thus forcing the oxidized preparation 


1A preliminary centrifugation of a Preparation 2-3 (1) 
was done for us by Lawrence J. Milch, USAF, School of 
Aviation Medicine, Randolph AFB, San Antonio, Texas. We 
wish to thank Major Milch for his willing collaboration. 
This investigation was supported in part by a research grant 
from the Division of Research Grants and Fellowships of the 
National Institutes of Health, U. S. Public Health Service. 

2 We thank L. Robinson Hyde for assisting and instructing 
us in the use of the Spinco instrument. 

* One “ml equivalent” represents the amount of dry prepa- 
ration obtained by lyophilizing 1 ml of the original super- 
natant. 

*The Beckman spectrophotometer was made available 
through the courtesy of Arnold Lazarow. 
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500 550 600 650 
Wave Length (mu) 
Fie. 1, Spectrum (reduced) of the upper two thirds of the 


contents of the ultracentrifuge cell after 150 min at 260,000 
xg. 


out at the top. After 70 min at 260,000 xg (59,780 
rpm) the ultracentrifuge was stopped in the following 
way to minimize mixing of the contents: the rapid 
brake was applied to 30,000 rpm, the slow brake to 
5,000 rpm, and then the head was allowed to coast 
until it had come to rest. A photograph taken at 
30,000 rpm (74 min) represents approximately the 
position of the boundaries when the centrifuge had 
come to rest (Fig. 2). There are at least four com- 
ponents present. The head was detached, and the cell 
was cautiously removed and placed in a _ spectro- 
photometer carrier that had previously been adapted 
to this use.° The spectra were determined at four 
levels corresponding to positions 914, 7, 44%, and 2 
mm above the floor of the cell, as indicated approxi- 
mately by the arrows above the numbers 1, 2, 3, and 4 
in Fig. 2. The holes, each 1 mm in diameter, were 
drilled into a slide which was placed between the slit 


5 Details will be furnished on request. 


Fic. 2. Sedimentation pattern corresponding approximately 
to the relationships prevailing with the head at rest. Arrow 
1 indicates approximately the position of the hole nearest 
the top of the cell when the spectra were taken. Time, 74 
min; speed, 59,780 rpm (photo taken at 30,000 rpm); cell 
vol, 0.8 ml; temp, 22°; bar angle, 50°; exposure time, 20 


sec; filter, Wratten #16; buffer, 0.1 MZ Na,HPO,-KH,PO, ; 
pH, 7.4. 
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and the centrifuge cell. The four curves are pre- 
sented in Fig. 3. Curve 1 represents the spectrum 
obtained through the hole nearest the top of the cell. 
There is little or no cytochrome b at this level, sug- 
gesting that this component has sedimented. A eom- 
parison of the curves in the order 1, 2, 3, and 4 shows 
that eytochrome b is nearer the bottom of the cell than 
is cytochrome oxidase. The peaks at 530 and 560 mu 
(eytochrome b) increase as the bottom of the cell is 
approached and are prominent on Curve 4 in relation 
to the 603-mu peak (cytochrome oxidase). It can be 
concluded that of these two chromoproteins the more 
rapidly sedimenting component is cytochrome b. 


cb 

0.8 
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b 


500 550 600 650 
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Fic, 3. Spectra at four levels in the ultracentrifuge cell 
of the reduced Preparation O-4 after 74 min at 260,000 xg. 
Curve 1 obtained through the hole nearest the top of the 
cell. 


An inspection of the peak of cytochrome oxidase 
on the several curves of Fig. 3 shows a symmetry 
about 603 mu. There is no evidence here for the sepa- 
ration of cytochrome oxidase into two components. 

From a series of photographs taken of the sedi- 
menting components, it has been calculated that the 
fastest moving boundary, probably representing eyto- 
chrome b, has an uncorrected sedimentation constant 
of 6.5x10-1* see. The second and third boundaries 
have uncorrected constants of 5.8 and 5.2 x 10-*® see, 
respectively. The slowest moving boundary, probably 
representing cytochrome c, has an uncorrected con- 
stant of 1.2x10-** see. This last value is to be com- 
pared to the published, corrected value of 1.9 x 10-1* 
see obtained by Pedersen and Andersson (3) for eyto- 
chrome 

In conclusion, it is to be noted that cytochrome b 
is the most rapidly sedimenting component, cyto- 
chrome oxidase is intermediate, and that cytochrome 
c sediments most slowly. 
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Widespread Distribution of Delacroixia 
coronata and other Saprophytic 
Entomophthoraceae in Plant Detritus 


Charles Drechsler 


Division of Vegetable Crops and Diseases, 
Bureau of Plant Industry, Soils, and Agricultural 
Engineering, ARA, USDA, Beltsville, Maryland 


Delacroixia coronata (Cost.) Sace. & Syd. (1, 2) 
is one of the few species in the Entomophthoraceae 
which, unlike the many insect parasites belonging in 
that family, develop well on various artificial media 
commonly used for cultivating microscopic fungi. 
When planted on Petri plates of a fairly transparent 
medium like maize meal agar it reveals vigorous 
mycelial growth, abundant formation of large globose 
conidia singly on aerial conidiophores, forcible pro- 
jection of these conidia some distance from their place 
of origin, frequent germination of a conidium by 
emission of a vegetative germ tube, and equally fre- 
quent germination by production of a globose sec- 
ondary conidium on a short, stout aerial outgrowth. 
It often shows also, though in greatly varying meas- 
ure, a more distinetive type of reproduction wherein 
a large globose conidium will simultaneously put forth 
plural—usually about a dozen—short outgrowths, and 
on them will give rise terminally to a corresponding 
number of spores, all markedly and in about equal 
degree smaller than their parent. Although this multi- 
plicative reproduction, which led Costantin to erect 
a separate genus for the fungus, may have lost some 
value as a diagnostic character through its observed 
oceurrence also in Conidiobolus brefeldianus Couch 
(3), it has gained significance with respect to the 
basic morphology of the family through the discovery 
of two parasitic species, Meristacrum asterospermum 
Drechsl. (4) and Ballocephala sphaerospora Drechsl. 
(5), that reproduce asexually by giving rise only to 
small conidia. In disclosing the large conidium as a 
sporangium with a manner of spore development 
somewhat like that of Cunninghamella, the multipli- 
cative reproduction of D. coronata establishes the 
small-spored forms as primitive members of the Ento- 
mophthoraceae. The resemblances of M. asterosper- 
mum to Gonimochaete horridula Drechsl. (6), which 
produces endogenous immotile spores in aerial hyphal 
outgrowths, seem suggestive of remote phylogenetic 
connections of the family with lagenidiaceous types, 
such as Protascus subiliformis Dang. (7) and Hapto- 
glossa heterospora Drechsl. (4), that form endogenous 
immotile spores, presumably homologous with zoo- 
spores, in submerged intramatrical thalli. 

D. coronata has been encountered at firsthand so 
infrequently that it is generally regarded by mycolo- 
gists as a rare species. During 30 years it has ap- 
peared adventitiously in my cultures only four times. 
More recently, however, a procedure designed espe- 
cially for isolating microscopic fungi that commonly 
produce their spores in a short time and soon shoot 
them off forcibly has shown the species to be virtually 
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ubiquitous in leaf mold and in other kinds of plant 
detritus resulting from exposure of vegetable mate- 
rials to slow decay in moist contact with the ground. 
In this procedure samples of detritus are first freed 
of their coarser components. Portions of the finer 
friable residue are then fastened with soft agar to 
the underside of a lid from a sterilized Petri dish. By 
gently kneading the mixture of detritus and agar all 
particles of decaying material are thoroughly moist- 
ened and thus made to adhere firmly enough to remain 
in position when the lid is turned right side up. The 
whole central area of the lid may advantageously be 


Fié. 1. Petri plate culture with canopy of leaf mold, show- 
ing bottom view, A, of lid, and horizontal view, B, of culture 
with lid in position : a, adhering puddled mixture of leaf mold 
and soft agar; b, circular barrier of soft vaseline or heavy 
mineral oil; c, layer of agar culture medium. Approx x .75. 


planted with detritus (Fig. 1, a), but an outer zone 
about 15 mm wide should be left clean and as nearly 
sterile as possible. If small particles have fallen into 
the clear zone the whole outer area should be wiped 
with a sterile cotton plug slightly moistened in aleohol. 
Should the detritus appear rather badly infested with 
mites or other minute crawling animals it may be 
expedient to restrict their wanderings by applying 
soft vaseline or heavy mineral oil in a cireular band 
(Fig. 1, b) around the central area. The lid is then 
gently placed on the lower half of a sterilized Petri 
dish containing a firm plate of moderately transpar- 
ent, sterile agar culture medium (Fig. 1, c). Wherever 
D. coronata is present in the canopy of moist vege- 
table detritus it produces conidiophores from which 
conidia are forcibly propelled. After falling on the 
agar below, many of the conidia germinate vegeta- 
tively, thereby giving rise to seattered mycelia. As 
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these mycelia are usually free of alien organisms they 
readily yield pure cultures when transferred to sterile 
agar slants. More than a dozen pure cultures, all 
originating from separate conidia, may often be ob- 
tained from a single Petri plate within 2 days after 
it has been covered with a detritus canopy. 

In addition to D. coronata other members of the 
Entomophthoraceae capable of “saprophytic” growth 
develop in canopied plate cultures, though in lesser 
quantity. The genus Conidiobolus would seem only 
meagerly represented in the collection of cultures iso- 
lated from leaf mold taken up in different localities 
in Maryland and Virginia late in the autumn of 1951. 
A species of Basidiobolus has been obtained rather 
frequently from dark, soggy leaf mold taken from 
wet, wooded areas near Beltsville, Md. When it is 
grown on maize meal agar the species produces nu- 
merous zygospores with the curious paired beaklike 
protuberances long familiar in textbook illustrations 
of B. ranarum Eidam (8), though the thick wall sur- 
rounding the individual zygospore seems always com- 
pletely colorless. Its asexual reproduction has so far 
not been observed directly, yet some production and 
forcible discharge of conidia must in each instance 
precede its appearance in a canopied agar plate cul- 
ture. Moreover, when a sizable slab of maize meal 
agar occupied by its vegetative mycelium is affixed 
adhesively to the ceiling of a Petri dish containing 
sterile agar culture medium, the fungus will begin 
growing in the agar below quite as certainly, though 
not as promptly, as will D. coronata under similar 
conditions. By such affixture above a sterile agar plate 
entomophthoraceous mycelia that in a canopied cul- 
ture have become contaminated with bacteria or been 
overgrown by alien fungi may often be easily purified. 

At temperatures near 20° C mycelial strands ex- 


tended downward here and there from a canopy of 
detritus, mainly by members of the Mucorales, will 
usually reach the agar floor in 21% or 3 days after the 
culture was prepared. The culture thereupon becomes 
rather quickly overgrown by miscellaneous microor- 
ganisms and soon is greatly impaired in usefulness, 
if not utterly ruined. Success in isolating entomoph- 
thoraceous forms by the procedure here recommended 
must be achieved early. Newly collected moist detritus 
should, as a rule, provide most rapid development. 
However, material collected in an air-dry or nearly 
air-dry condition has given very satisfactory results 
for several months—far better results than moist or 
wet material that after being collected was kept in a 
tight container in a warm laboratory for 2 or 3 weeks 
before it was used. The pronounced deterioration of 
the material in the tight container evidently resulted 
from excessive development of species of Trichoderma, 
Aspergillus, and Penicillium, as well as of members of 
the Mucorales, during the brief period of storage. 
Where moist plant detritus cannot be used immedi- 
ately the saprophytic entomophthoraceous forms and 
other components of its natural microflora, including 
many predaceous and parasitic fungi destructive to 
rhizopods and eelworms, can be preserved fairly well 
by allowing it to dry out slowly at relatively low 
temperatures. 
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Comments and Communications 


Antibiotics and Immunodesensitization in 
the Treatment of Human Brucellosis 


THE new antibioties—streptomycin, aureomycin, 
chloromycetin (Cloramphenicol), and terramycin— 
which have a strong inhibitory action against Brucella, 
have been used in the treatment of human brucellosis 
with satisfying and prompt, but not lasting results. 
The authors believe that an antibiotie’s success in the 
treatment of any infectious disease depends upon an 
efficient and prompt immunological response of the 
body against the infection, in order to continue and 
consolidate the inhibitory action when the antibiotic 
is stopped. In brucellosis the natural immunological 
response to the infection is slow and late; for this 
reason, when the action of the antibiotic is suspended, 
the infection advances anew, regardless of the strength 
of the drug, and acute relapses occur or the disease 
takes a chronic course. For these reasons the authors 


576 


have considered it necessary to stimulate artificially 
the development of immunity simultaneously with the 
administration of the antibiotic (Chloramphenicol). 
In brucellosis there is a condition of allergy; hence 
it is not possible to give the antigen in doses as large 
and as frequent as would be desirable for a prompt 
immunological response, without causing violent hy- 
persensitivity reactions. Thus it is necessary to give 
small, slowly absorbed, progressively increasing doses 
of a species-specific antigen, in order to desensitize 
and at the same time stimulate the development of 
immunity. The authors give the name of immuno- 
desensitization to this method. 

In 480 cases of brucellosis so treated, the allergy 
to Brucella, as shown by the intensity of the skin 
reaction to the intradermal injection of the antigen, 
decreased notably or eventually disappeared, as com- 
pared witl an equal number of nontreated cases in 
which the allergy persisted or increased indefinitely. 
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In 97 treated cases the opsonie index increased to 
proportions of immunity from 1 to 6 months after 
treatment, whereas in 113 nontreated cases this index 
stayed low or moderate (index of infection) during 
all the time of illness, even in those patients who had 
been ill for several months or years. In 101 treated 
eases the titers of the complement fixation test to 
Brucella melitensis increased significantly, as com- 
pared with those of 159 nontreated cases. In 79 cases 
treated with Cloramphenicol and immunodesensitiza- 
tion, the fever disappeared in an average of 3 days, 
and the other symptoms in some weeks. There were 
only 6.3% relapses in an average observation period 
of 11.4 months, as compared with 12-66% relapses 
reported by workers who have used the same anti- 
biotic but without the immunodesensitization, in an 
observation period of 3 months. From the results ob- 
tained, it has been concluded that (1) allergy de- 
creases and resistance increases to Brucella in cases 
of brucellosis treated by the immunodesensitization 
method of the authors; (2) results are significantly 
better in cases of brucellosis treated simultaneously 
with some antibiotic (Cloramphenicol) active against 
Brucella and with the immunodesensitization, than if 
the antibiotics are used alone. 
P. Le6n 
C. Cano 
M. E. VERGARA 
Institute of Public Health and Tropical Diseases 
Mexico, D. F. 


A Flat, Adjustable Lantern Slide Carrier 


THE usual case for carrying lantern slides is awk- 
ward to handle or pack in luggage. The slide carrier 
pictured here is convenient for carrying up to 18 
slides in a brief case. It is approximately 914” x 1134” 
x 34” and, without slides, weighs about 144 pounds. 
The ease is made from 4” pressed board and con- 
sists of a flat bottom and a hinged cover enclosing 
one, two, or three frames. 

Fig. 1 indicates the construction. The bottom is a 
single piece of pressed board. Each frame is made 
from four strips of the pressed board eut 3¢”—14” 
wide so as to leave an interior space sufficient to ac- 
commodate 6 slides. For the usual 4” x 31/4,” slide this 
space will be 8144” x 9%”, but slides vary slightly in 
size according to their binding, and the space to be 
allowed will depend on the particular type of slide 
used. A finger hole, cut in the frame, as indicated, 
facilitates removal of the slides. The first frame may 
be glued to the bottom or attached to it by screws. 
The second and third frames, to be removable, should 
be serewed into place, with the screws staggered from 
the set below. The single-frame carrier will hold 6 
slides. With two and three frames the device will hold 
12 and 18 slides, respectively. The cover is attached 
to a 5@” strip, by hinges, held with machine screws, 
which are countersunk on the underside. A fabric 
hinge could be used to replace the metal hinges, thus 
eliminating the projecting metal parts, A clasp is 
formed from a small piece of aluminum, and a nail 
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slides through it to hold the cover shut. When 2 or 3 
layers of slides are carried, a thin piece of cloth may 
be placed between each layer, although the slide bind- 
ing serves fairly well to hold the slides apart. When 
an odd number of slides is to be carried, a few pieces 
of pressed board cut to the size of the slides may be 
used to fill in. 

Although the device and design are fairly obvious, 
we have not seen any similar slide carrier. It has at- 
tracted much favorable comment and has been very 
handy both for earrying and for mailing slides. 

J. Davin Rerp 
R. June, Jr. 
Southern Regional Research Laboratory’ 
New Orleans, Louisiana 


1 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, ARA, USDA. 


Japanese Illusion 


Bovutware’s modification of the Japanese 
illusion (Scrence, 114, 584 [1951]) would probably 
be fun at a mixed party, but for ordinary purposes 
the age-old children’s method of performing it, in 
which two persons place their (contralateral) hands 
together palm to palm, is a great deal simpler and 
works just as well. Indeed, it permits several inter- 
esting variations to be performed more easily than 
the suggested method does. 

Harry L. ArNoup, JR. 
The Clinic, Honolulu 


Homing Not Hindered by Wing Magnets 


H. L. Yeacuey (1) proposed a theory and reported 
experiments from which he concluded that homing 
pigeons are able to orient themselves and find their 
way over unknown territory by being able to perceive 
the effects of the earth’s magnetic field and the 
Coriolis force. Both theory and experiments have 
been criticized on various grounds (2, 3). This note 
reports a repetition of Yeagley’s magnetic wing 
experiment. 

In his experiment Yeagley used 20 young pigeons 
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that had been trained to home to the loft at Paoli, 
Pa., from release points west, northwest, and north up 
to 100 miles. The birds were divided into two groups. 
To the wings of 10, copper plates 1” x .218” x .025” 
and weighing approximately 0.8 g were attached, and 
to the wings of the other 10, similar magnet plates. 
The theory held that, if the birds were able to per- 
ceive the effect of the earth’s magnetic field and de- 
pended on this in homing over unknown territory, 
then those with nonmagnetic plates should be able to 
home in the normal way, whereas those with magnets 
would tend to be confused by the weak magnetic fields 
created by their wings in motion, and hence would 
not be able to find their way as well as the controls. 

The birds were released 65 miles southeast of 
Paoli, one by one, with the following results: 8 out 
of 10 bearing the copper plates homed in the first 
two days; 6 of 10 with the magnets homed—one the 
first day, and five the fourth. It was concluded that 
these results upheld the theory that the birds were 
sensitive to the earth’s magnetic field and made use 
of it in homing. It was a fact, however, that 5 of 6 
of the birds carrying magnets returned with one or 
both missing, and this seemed to us to point to a 
flaw that invalidated the whole experiment. It is ob- 
vious that the method of attaching the plates must 
be one that is perfectly secure yet does not incon- 
venience or harm the birds, and it is equally impor- 
tant that the method of attachment must be identical 
for both sets of plates. The method actually employed 
was to tie the plates to the wings with silk strands 
threaded through the flesh between the third and 
fourth metacarpel bones. The results seemed to indi- 
eate that (1) the method was not dependable and 
that (2) it differed in some essential way for the 
two sets of plates. 

D. A. Gordon (2) repeated the experiment with 
60 homing pigeons between 3 and 6 months of age, 
which had been raised and “trained on several pre- 
liminary flights” at the Pigeon Breeding Center of the 
U. S. Army at Fort Monmouth, N. J. The birds were 
divided into three groups—24 carrying wing magnets, 
24 with unmagnetized plates, and 12 with no plates. 
They were released from three points in unfamiliar 
territory, 36, 50, and 58 miles distant from the home 
loft. Every bird used in the experiment returned by 
nightfall of the day of release, and the birds with 
magnets returned as quickly as the others. The method 
of attaching the plates was to glue them with Duco 


cement to the underside of the manus portion of — 


the wings. None of the plates fell off during the 
experiment. 

The birds used in the foregoing experiment had a 
minimum of basic training and flying experience, and 
the points of release were not very distant from the 
home lofts. It seemed to us, therefore, that it might 
be interesting to repeat the experiment with racing 
pigeons of proved ability and with a great deal of 
experience in training and racing flights along a 
straight course in one direction; and, in the experi- 
mental flight, to take them far enough into unfa- 
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miliar territory to make the homing test a severe one. 

Clarence Morris, 1951 champion flyer of the Denver 
Homing Pigeon Club, supplied 12 birds from his 
young-bird race team. The birds were 7 to 8 months 
of age; their training had started in July, and all 
had flown the intermediate stations up to 100 miles 
several times; 100 miles, 4 times; 200 miles, once; 
and 3 of them had flown 320 miles. In addition we 
had 4 birds from the Van Riper loft—3 yearlings 
that had had approximately the same experience as 
the Morris young birds in two successive years up to 
320 miles, and one 1947 hen that had homed from 500 
miles twice. The course over which these birds had 
been flown extends to Denver from points in northern 
Colorado, Wyoming, and southern Montana. It should 
be borne in mind that always in training and racing 
these birds had been released early in the morning 
with the sun in the east and the Rockies visible in the 
west. 

On November 8, 1951, we placed control plates on 
all the birds, and they were exercised daily. The 
plates were attached with fine copper wire to the 
inside of quills of the seventh or eighth primaries 
(as numbered by pigeon fanciers, who count the 
primaries in the order of the molt, the reverse of 
ornithological practice). Some experimenting had 
shown this to be a dependable method which did not 
bother the birds. On November 16 magnets were sub- 
stituted for brass plates on 8 of the birds, and the 
following morning they were released at 5-min inter- 
vals from the State Game Farm northeast of Colo- 
rado Springs and about 70 miles south of Denver. 
The weather was fair and remained so for the follow- 
ing two weeks. It did not surprise us that, on release, 
every bird (with one exception) flew south toward 
Colorado Springs—sun in the east, mountain range 
to the west, and a city in sight, since their exercise 
flights had always been over a city. 

No birds homed the first day, indicating that all 
were thoroughly lost. Morris received 5 the second 
day—2 with magnets and 3 with control plates—and 
2 the third day, both with magnets. Van Riper re- 
ceived 1 the fourth day and 1 the fifth, the first with 
control plates and the second with magnets. No birds 
were received thereafter up to December 1. One Morris 
bird and 1 Van Riper bird returned with a control 
plate missing; all others were intact. 

In this experiment 4 of 8 controls and 5 of 8 with 
magnets homed; hence no difference in homing ability 
between the two lots is indicated. Three of the Morris 
birds and 2 of the Van Riper birds had shown marked 
superiority in racing. These all returned. Two bore 
magnets and 3 control plates. 

Waker VAN RIPER 
Denver Museum of Natural History 
Fish and Wildlife Service 
E. R. Kaumpacu 
Denver, Colorado 
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Book Reviews 


Cottrell—Samaritan of Science. Frank Cameron. New 
York: Doubleday, 1952. 403 pp.; index. $4.50. 
Frederick Gardner Cottrell was an accomplished 

scientist, a catalyzer of scientists, and a benefactor 
of science. But above all he was a man of integrity 
who steadfastly refused to compromise his ideals and 
whose vision for mankind was frequently ahead of 
his times. This is a clear account of his life and work 
which practically all scientists—and many in other 
fields—may read with interest and profit. 

Cottrell was born in Oakland, California, on Janu- 
ary 10, 1877. After a boyhood in which he exhibited 
much ingenuity and a flair for things scientific, he 
entered the Chemistry Department of the University 
of California. Here, his dynamic and original ap- 
proach to problems jolted many instructors out of the 
worn paths of the textbooks into the trackless jungle 
of original investigation, and his broad interest in 
many fields earned from one professor the caustic 
comment, “Cottrell wanders all over the lot.” 

After graduation, Cottrell set out for Germany 
for additional study, visiting most of the important 
university and industrial laboratories en route. At 
first, he studied with van’t Hoff at the University of 
Berlin. Later he worked in the laboratory of Ostwald 
at Leipzig, receiving his Ph.D. degree there after solv- 
ing a difficult problem which many of his fellow-re- 
searchers had refused to tackle, and one which had 
baffled even Ostwald himself. His Ph.D. examination 
was passed summa cum laude, and van’t Hoff com- 
mended his thesis as remarkable for its “originality 
and vigor.” 

Back at the University of California as a member 
of the Chemistry Department staff, Cottrell threw 
himself into his own research program. Soon he had 
developed a method for the electrical precipitation 
of smoke, dust, and fumes which led him into indus- 
trial applications of his work. He later assigned the 
patents for this process to the Research Corporation, 
which he was instrumental in organizing as an agency 
for developing patents and making grants for basic 
research. 

Cottrell also participated in the formation of the 
International Auxiliary Language Association, an 
organization that grew out of investigations under- 
taken after World War I by committees of the Inter- 
national Research Council, by the American, British, 
French, and Italian associations for the advancement 
of science, the American Council of Learned Societies, 
and other groups of specialists. Cottrell’s interest in 
an international language dated back to 1902, when at 
a “student Sunday” social gathering at Ostwald’s 
home a discussion of an international language had 
taken place. 

After many years of industrial and governmental 
work, which took him many times to Europe and less 
frequently to Tokyo, Cottrell returned to California 
for his twilight years. Here he died on November 16, 
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1948, while attending a National Academy of Sciences 
meeting in Berkeley. 

As Ernest O. Lawrence says in the foreword: “It 
is always an inspiration to oncoming generations to 
read about the lives of good men who, through their 
spirit as well as their works, make contributions of 
lasting importance.” 

Forrest CLEVELAND 

Spectroscopy Laboratory 
Illinois Institute of Technology 


Range Management: Principles and Practices. 
Arthur W. Sampson. New York: Wiley; London: 
Chapman & Hall, 1952. 570 pp. $7.50. 


The author has combined many years’ experience 
in research, teaching, and observation to produce this 
comprehensive treatise. The book is written from both 
an academic and a practical viewpoint. The broad 
and inclusive subject of range management is cov- 
ered under four subdivisions. In the first part, “Range 
Management in Perspective,” the world’s grazing 
practices and problems, physiological and ecological 
principles as applied to range management, charac- 
teristics of grazing lands, and the historical develop- 
ment of grazing in America are discussed. 

“Native Range Forage Plants” consists of illustra- 
tions and descriptions of the more important range 
grasses, forbs, and shrubs. This subdivision includes 
a rather large amount of taxonomy and morphology 
and, although basically important to practical range 
management, may be considered by many to be out of 
place in a range management text. With the author’s 
background of experience, the information presented 
here might well have been developed into a separate 
textbook on the taxonomic and morphologie charac- 
teristies and the grazing value of range plants. 

“Improvement and Management of Range and 
Stock” includes those management practices—reseed- 
ing, noxious plant control, grazing systems, supple- 
mental feeding, water developments—that are com- 
mon to all livestock producers. Technical problems 
of range condition, forage utilization, range surveys, 
management plans, and the economic, physical, and 
social aspects of ranching are presented. 

“The Protection of Range Resources and Range 
Livestock” is the subject of part four. Ways to avoid 
damage by livestock to timber reproduction, deserip- 
tions and pictures of poisonous plants, foraging and 
predatory wildlife of the range, soil erosion, and ad- 
ministration of the public grazing lands are ineluded 
in this subdivision. 

The objective of this book is to point out that care 
and management of the nation’s range resources 
should be based on knowledge gained through years 
of observation, research, and scientific analysis. 
Broad principles, rather than specific applications, 
are outlined. Numerous illustrations, a bibliography 
at the end of each chapter, and definitions of terms 
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pertinent to the subject complete a book that will 
assist in promoting the science of range management. 
It will be a valuable addition to the libraries of 
botanists, physiologists, ecologists, teachers, students, 
range administrators, and livestock producers. 


A. C. Everson 


Department of Botany and Range Ecology 
University of Arizona 


Principles of Plant Physiology. James Bonner and 
Arthur W. Galston. San Francisco: Freeman, 1952. 
499 pp. $5.50. 


This book is a pioneer in what will undoubtedly be- 
come a widespread movement aimed at modernization 
of botanical texts too long steeped in the classical 
intuitive approach. Bonner and Galston have bravely 
stepped between the fire of the orthodox who cannot 
tolerate change and of the moderns who will carp at 
the lack of rigorous intellectual treatment and at the 
comic-book aspect of some of the illustrations. 

Specifically, the authors have attempted a fusion 
of plant physiology with contemporary biochemistry, 
much of the latter unfortunately based more upon 
what is known about animals and bacteria than upon 
knowledge of plants. Their mode of approach is 
clearly outlined in the preface. Emphasis upon 
brevity, decisiveness, and basic principles was sought, 
and to ensure success in the search “detailed discus- 
sions of contradictory views [were] ... avoided... 
in the hope that a clear conception of [e.g.] translo- 
eation will aid the student in organizing and remem- 
bering the facts relative to the subject.” The authors 
admit that “such a treatment tends to become dog- 
matic,” but by some curious turn of logie claim to 
have tried “diligently to avoid dogmatism.” That the 
treatment is dogmatic by virtue of oversimplification 
can searcely be doubted. That some degree of dog- 
matism cannot be avoided in a first enthusiastic at- 
tempt to wed the ingrained empiricism of plant 
physiology to the analytical approach of biochemistry 
is a certainty. 

The physiological content of the text is by and 
large excellent, although one detects a natural ten- 
dency to emphasize those topies nearest the research 
interest of the authors’ institution. Especially wel- 
come are the elimination of lengthy, obscure tables 
and the substitution of graphs wherever it is possible 
to describe processes in quantitative terms. The 
graphs are well chosen and excellently rendered. Wel- 
come also are the relegation of water relations of 
plants to a position commensurate with their ecom- 
parative unimportance and the introduction of much 
modern material on growth. 

Presentation of biochemical subject matter is diffi- 
cult at the elementary level unless one can presume 
a thorough grounding in theoretical chemistry on the 
part of the student. The biochemical section of this 
text appears to be a watered-down version of the 
senior author’s recent general treatment of the sub- 
ject. Pedagogically, it is doubtful whether the begin- 
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ning student will acquire a very clear and convincing 
conception of plant physiological chemistry even with 
the advantage of numerous, perhaps overly facile, 
chemical formulas and equations and the whimsical, 
five-armed ghostly enzyme of Evan Gillespie. In gen- 
eral, the use of illustrations, however competently 
drawn, at the expense of critically written text would 
seem to exceed the needs of even a picture-conscious 
generation. 

Because this is a pioneering text and because it is 
obviously written with vigor and enthusiasm, it should 
be on the shelf of every physiologist and of those 
physical scientists who, in unguarded moments, 
wonder why the life sciences have not yet adopted 


the language of mathematics. 
R. F. Dawson 
Department of Botany, Columbia University 


Contributions to Embryology, Vol. XXXIV, Nos. 
222 to 230. Carnegie Institution Publ. 592. Wash- 
ington, D. C.: Carnegie Institution of Washington, 
1951. 196 pp. and 58 plates. $9.50; $8.75 paper. 
Eight of the nine papers in this new volume of 

Contributions to Embryology deal with primate ma- 
terial (macaque, 3; human, 5) and are equally divided 
between studies of embryonic development and of the 
reproductive tract. The ninth, by LaVelle, “A Study 
of Hormonal Factors in the Early Sex Development 
of the Golden Hamster,” compares the effects of cas- 
tration of hamsters of both sexes on day 1 after birth 
and of administration of male sex hormone with the 
conditions found in normally developing animals. The 
material in all the papers is presented in the lucid 
style and with the abundant and well-executed illus- 
trations that have characterized papers in previous 
volumes. 

The most extensive of the four embryological 
studies describes age groups XIX through XXIII in 
the series “Developmental Horizons in Human Em- 
bryos,” planned by Streeter for the survey of the 
Carnegie Collection. This paper, the fifth by Streeter, 
was prepared for publication by Heuser and Corner 
utilizing illustrations and notes assembled by the au- 
thor prior to his death in 1948. These age groups 
cover the last ten days of the embryonic period and 
have an estimated ovulation age of 39+1 to 47+1 
days. Tabulated data concerning the 112 embryos, 
photographs of ones selected from each horizon, and 
detailed descriptions and figures of the development 
of the eye, cochlea, kidney, and certain other organs 
are presented. A graphic plot of embryos in the col- 
lection in horizons XI through XXIII provides a 
growth curve for the period between 22 and 48 days 
of estimated ovulation age. 

Of the three other embryological studies, that by 
Hines and Emerson, “Development of the Spinal 
Cord in the Fetal and Infant Macaque, I. Growth, 
as Increase in Size,” analyzes measurements of cord 
length and of cross-sectional areas at selected levels 
of the cord in specimens from 66 days of gestation 
to 14 months postnatally; that by Sensenig, “The 
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Early Development of the Meninges of the Spinal 
Cord in Human Embryos,” traces meningeal origin 
to paraxial somitic mesoderm with a contribution of 
some neural crest cells to the pia mater; and that by 
Fauleoner presents “Observations on the Origin of 
the Miillerian Groove in Human Embryos.” 

The four papers on the reproductive system include 
one on corpora lutea of the human ovary (White, 
Hertig, Rock, Adams); two on cyclic changes in the 
endometrium of the macaque (Bartelmez, with the 
collaboration of Corner and Heuser; Bensley); and 
one on certain differences in the pattern of uterine 
enlargement in primigravidae and multigravidae dur- 
ing the latter half of pregnancy (Reynolds and 
Baker). The report by White et al. compares histo- 
logieal and histochemical observations on 28 corpora 
lutea from pregnancies of 60 hours (a 2-celled egg) 
to 44% months with those made on 48 corpora repre- 
senting every day from ovulation to menstruation in 
normal menstrual cycles and on 13 associated with 
abnormal ova. “K cells,” a new cell type, arising in 
the theea interna and eventually appearing in the 
membrana granulosa receive particular emphasis since 
their ketosteroid content suggests that they, as well 
as the granular lutein cells, may be involved in the 
secretory function of the corpora. 

Two aspects of the cyclic changes in the macaque’s 
endometrium are presented by Bartelmez and Bens- 
ley. The former considers the changes in the endo- 
metrium as a whole; the latter, the fluctuations in 
the mitotic activity of its epithelium. Both compare 
the conditions found in the different phases of the 
menstrual cycle (follicular, progravid, regressive, 
menstrual, and repair). Bensley finds the highest 
mitotic rate at the follicular phase and the lowest at 
the late luteal phase, but some variation in the rate 
appears in different regions of the epithelium, such 
as the surface epithelium, the superficial glands, and 
the basal glands. Bartelmez describes in detail the 
structural pattern of the endometrium for each phase 
and interprets the conditions found in the follicular, 
progravid, and regressive phases as adaptations for 
insemination, care of the blastocyct, and nourishment 


of the trophoblast. 
A. EvizaspetH ADAMS 


Department of Zoology, Mount Holyoke College 


A Study of Antimetabolites. D. W. Woolley. New 
York: Wiley; London: Chapman & Hall, 1952. 
269 pp. $5.00. 

The establishment of a new principle in any branch 
of science occurs rarely. We can now safely assert, 
however, that the interference with metabolic activi- 
ties by structural analogs is an established principle 
in biology. Its demonstration during the past 12 years 
has been more and more conclusive. (A number of 
investigators explained various phenomena this 
basis as far back as 1920, it is interesting to note.) 

This review of the antimetabolites by one of the 
foremost authorities in the field is most welcome and 
rewarding. Material covered includes a summary of 
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the factual knowledge; hypotheses; applications to 
chemotherapy, pharmacology, and biochemistry; “the 
designing of antimetabolites;” and a chapter on 
synthesis and other phases of methodology. 

The “favored hypothesis” for this phenomenon is 
that the antimetabolite is able to form a complex with 
the enzyme with which the metabolite normally reacts, 
but this enzyme-antimetabolite complex cannot then 
be converted into the normal products of the reaction, 
whereas the enzyme-metabolite complex can. This 
hypothesis, as well as objections to it, is examined 
critically. 

It is not generally recognized that antimetabolites 
occur widely in nature and that evidently “nature 
long ago has seized upon this phenomenon, possibly 
as an elegant way of controlling natural processes.” 
Cases in point are the antagonisms between testoster- 
one and estrone, adenosine and cytidine, and between 
certain amino acids. Sometimes these result in physio- 
logical checks and balances, sometimes in disease. 

Isosterism is considered, and an attempt is made 
to reconcile it with the favored hypothesis. This is 
the phenomenon that is quite the opposite to biologi- 
cal antagonism—i.e., the fact that two drugs closely 
related in chemical structure may have the same 
rather than antagonistic effects. Another mystery dis- 
eussed is the fact that p-aminobenzoiec acid, toward 
which the sulfa drugs are antagonistic, is itself a 
chemotherapeutic agent against rickettsial diseases. 

An interesting topic is the antihistaminies as anti- 
metabolites. One or two of the examples used require 
some stretch of the imagination in order to see them 
as analogs of histamine, but since they have been 
found to be effective clinically, the effort is worth 
making. 

The lack of an author index is a minor fault that 
does not appreciably lessen the usefulness of this 
scholarly and readable volume. 

IsraEL S. KLEINER 
Department of Biochemistry, New York 

Medical College 

Flower and Fifth Avenue Hospitals 


Adbesion and Adbesives. N. A. de Bruyne and R. 
Houwink, Eds. Houston-Amsterdam: Elsevier, 
1951. 517 pp. $10.00. 

The editors, assisted by a group of 14 specialists, 
have undertaken to cover in one volume a rather 
detailed survey of adhesives. Two main sections of the 
book deal, respectively, with the theoretical aspects 
of adhesion and with classes of materials generally 
useful as adhesives. A final chapter briefly describes 
adhesive testing. 

The theoretical section summarizes efforts to relate 
phenomenological quantities—for example, those rep- 
resenting surface tension, interfacial energy as well 
as solubility and compatibility with molecular con- 
stants, as defined by dipole moment and group mo- 
ment, dielectric constant, and the van der Waals’ con- 
stants. Such efforts have so far led only to limited 
qualitative successes. The rheology of adhesives is 
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dealt with adequately, and the theoretical section con- 
cludes with a discussion of the complicated treatments 
encountered when dealing with stress analysis in 
joints. 

The treatment of specific adhesive systems occupies 
the major portion of the book. Principal divisions are 
made between organic adhesives, inorganic adhesives 
and cements, rubbery adhesives, and soldered joints, 
with suitable subdivisions where appropriate. The 
materials discussed are representative—for example, 
animal glue, starches, synthetic resins, asphaltic bi- 
tumen, and sodium silicate are listed, but the list is 
by no means exhaustive. The emphasis upon the vari- 
ous materials appears to be only indirectly related 
to their commercial importance, or to the adhesion 
principles they exemplify. 

Many of the adhesives described have received ade- 
quate treatment elsewhere. The present volume serves 
mainly to bring this work up to date, and to assemble 


in one place a variety of materials to be dealt with 
in their capacity as adhesives. Comprehensive bibliog- 
raphies with each subject will enable the reader to 
pursue further any subject of choice. 

The editors state that the theoretical portion of 
this work was circulated in advance to the authors 
who dealt with applications. This has undoubtedly 
led to some uniformity in viewpoint and treatment, 
but on the whole the terminology and discussion are 
those usually encountered in the several specialist 
fields. There are more than the usual number of typo- 
graphical errors, as well as examples of unusual 
hyphenation practice. These shortcomings are neither 
serious nor misleading, and the book can be recom- 
mended for having made a worth-while contribution to 
its field. 

C. L. WEIDNER 
Industrial Tape Corporation 
New Brunswick, New Jersey 


Scientific Book Register 


Swartkrans Ape-Man: Paranthropus Crassidens. Trans- 
vaal Museum Memoir No. 6. Robert Broom and J. T. 
Robinson. Pretoria, South Africa: Transvaal Museum, 
1952. 123 pp.; 8 plates. 

Textbook of Electrochemistry, Vol. II. Rev. ed. of 
Lehrbuch der Elektrochemie. G. Kortiim and J. O’M. 
Bockris. Houston-Amsterdam: Elsevier Press, 1951. 
Pp. 353-882. $10.00. 

Faune de France: Orthoptéroides, Vol. 56. Lucien 
Chopard. Paris: Paul Lechevalier, 1951. 359 pp. Paper- 
bound. 

Register of~New Fruit and Nut Varieties, 1920-1950. 
Compiled by Reid M. Brooks and H. P. Olmo. Berkeley: 
Univ. California Press, 1952. 206 pp. $3.00. 

The Chemistry of Heterocyclic Comp ds: Thioph 
and its Derivatives. Howard D. Hartough, with special 
chapters by F. P. Hochgesang and F. F. Blicke. New 
York—London: Interscience, 1952. 533 pp. $16.50; sub. 
price, $15.00. 

Patterns of Survival: An Anatomy of Life. 2nd ed. John 
Hodgdon Bradley. New York: Grune & Stratton, 1952. 

23 pp. $3.75. 

Principles of Quantum Mechanics: Nonrelativistic Wave 
Mechanics with Illustrative Applications. William V. 
Houston. New York—London: McGraw-Hill, 1951. 288 
pp. $6.00. 

Bioluminescence. E. Newton Harvey. New York: Aca- 
demic Press, 1952. 649 pp. $13.00. 

Economic Botany: A Textbook of Useful Plants and 
Plant Products. 2nd ed. Albert F. Hill. New York- 
London: MeGraw-Hill, 1952. 560 pp. $7.00. 

The Phosphatides. American Chemical Society Mono- 
graph No. 112. Harold Witteoff. New York: Reinhold, 
1951. 564 pp. $10.00. 

Rheumatic Diseases. Based on the Proceedings of the 
Seventh International Congress on Rheumatic Diseases. 
Prepared by the Committee on Publications of the 
American Rheumatism Association. Philadelphia—Lon- 
don: Saunders, 1952. 449 pp. $12.00. 


582 


Advances in Catalysis and Related Subjects. Vol. III. 
W. G. Frankenburg, V. I. Komarewsky, and E, K. 
Rideal, Eds. New York: Academie Press, 1951. 360 
pp. $7.80. 

Diagnostic and Experimental Methods in Tuberculosis. 
2nd ed. Henry 8S. Willis and Martin M. Cummings. 
Springfield, Ill.: Thomas, 1952. 373 pp. $10.00. 

Tables of Percentage Composition of Organic Com- 
pounds. H. Gysel. Basel: Verlag Birkhauser, 1951. 
637 pp. Sw. fr. 125. 

Case Histories of Psychosomatic Medicine. Henry H. W. 
Miles, Stanley Cobb, and Harley C. Shands, Eds. New 
York: Norton, 1952. 306 pp. $4.50. 

Absorption and Extraction, 2nd ed. Thomas K. Sherwood 
and Robert L. Pigford. New York—London: MeGraw- 
Hill, 1952. 478 pp. $7.50. 

Matter and Motion. Repr. J. Clerk Maxwell; with notes 
and appendices by Joseph Larmor. New York: Dover, 
1952. 163 pp. $1.25 paper; $2.50 cloth. 

The Production of Doctorates in the Sciences: 1936- 
1948. Report of a project sponsored by the Manpower 
Branch, Human Resources Division, Office of Naval 
Research. Douglas E. Scates, Bernard C. Murdoch, and 
Alice V. Yeomans. Washington, D. C.: American Coun- 
cil on Education, 1951. 228 pp. 

Fluorine and Its Compounds. R. N. Haszeldine and A. G. 
Sharpe. London: Methuen; New York: Wiley, 1951. 
153 pp. $1.75. 

Extrusion of Plastics, Rubber and Metals. Herbert R. 
Simonds, Archie J. Weith, and William Schack. New 
York: Reinhold, 1952. 454 pp. $10.00. 

Blood Clotting and Allied Problems. Transactions of the 
Fourth Conference, January 22-23, 1951, New York. 
Joseph E. Flynn, Ed. New York: Josiah Macy, Jr. 
Fdn., 1951. 272 pp. $4.00. 

Thinking: An Introduction to Its Experimental Psychol- 
ogy. Methuen’s Manuals of Modern Psychology. George 
Humphrey. London: Methuen; New York: Wiley, 
1951. 331 pp. $4.50. 
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ULTRAVIOLET RADIATION 
By LEWIS R. KOLLER, PA.D., Research Associate, General Electric Re- 
For non-specialists search Laboratory. Prompted by the inquiries of biologists, medical men, 


h d chemists, and laymen, this book is designed to help the reader to understand 
who need answers the quantity and quality of the radiation obtained from any given source, 
to key questions. such as an arc, an incandescent lamp, or the sun. Emphasis is on the lamps and 
their electrical and radiation characteristics, apart from their applications. 
Thus, the applications presented are those in which certain basic principles are 
involved, and the section on arcs is general enough to bring out the funda- 
mental characteristics of radiators. Chapters on transmission and reflection 
cover the performance of materials commonly used and readily available. 
Ready in June. 270 pages. Prob. $6.50. 


PRINCIPLES OF HUMAN RELATIONS Applications to Management 
By NORMAN R. F. MAIER, Professor of Psychology, University of Michi- 


P rinciples app lying gan. The fruit of the author’s years of study and experience in this field, the 
wherever leaders book’s basic theme is group decision. Dr. Maier describes different discussion 
must deal with procedures, each designed to overcome a particular type of hostility or 

roups or apathy from the group. He offers procedures for all levels of management, 
individuals. from foreman to over-all policy maker, illustrated with case histories from 


his own experience. Ready in June. 474 pages. $6.00. 


COLOR IN BUSINESS, SCIENCE AND INDUSTRY 


By DEANE B. JUDD, Chief of the Colorimetry Unit, National Bureau 
of Standards. To make his book as practically useful as possible, Dr. Judd 
explains color in terms of the purchase and sale of commodities (raw materials, 

Solutions to intermediate products, and the final product) whose color has an important 
slovienetvi pots bearing on usefulness and price. Stressing the tridimensional approach to 
rane ae a color, the author not only presents a clear picture of basic color phenomena, 
in our industrial life. but also treats such applications as the color reproduction of pictures, an 
analysis of the various methods of color measurement, color standards, color 
language, color difference, color tolerance, and colorant layers. 1952. 401 

pages. $6.50. 


Proceedings of the LONDON CONFERENCE on OPTICAL INSTRUMENTS 


Authorities on optics from seven countries present expert information on 
Covers advances such valuable optical instruments as reflecting microscopes, reflecting tele- 
cs os scopes, phase-contrast microscopes, photographic and projection lenses, etc. 
in important prectston The Proceedings includes the individual and the symposia papers, as well as 
instruments. the most significant parts of the discussion periods. Almost none of the ma- 
terial has ever been published before in book form, and is not usually available 

to the American scientist. 1952. 264 pages. $7.60. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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NOW AVAILABLE 


“THE STORY OF THE 
ADAPTATION SYNDROME” 


By HANS SELYE F 
M.D., Ph.D., D.Sc., F.R.S.C. 


The intimate thoughts of a well-known scientist 


condensed in a different kind of book! A 
ir 
Biolo ical a, | Based on seven informal lectures, it traces the th 
4 development of STRESS from an accidental dis- n 
covery to a clearly defined concept. 
Will serve you well—as they have served thousands of 
for = Written in simple, conversational style, it should A 
their monetary value and The Coleman & Bell Company prove enjoyable reading for physicians, research- 
by the sins common ers, medical students and biologists in general. 
225 pages, illustrated A 
C & B Products are distributed by z 
Laboratory and Physician Supply Houses Price $4.50— postage .15¢ n 
Throughout the World Pp 
t 
Catalog Upon Request. THE COLEMAN & BELL Co., Inc. 
Manufacturing Chemists, Norwood, O., U.S.A. ACTA INC. F 


5465 Decarie Boulevard 
Montreal, Canada i 


COLEMAN & BELL 


UNIVERSAL TUBE STAND UTS I 
For Mica end window c 
GM tubes. Used with } 
many types of labora- 
tory | shields. Top t 
disc shelf of 
removable _ concentric 
rings for centering of 
different sizes of mica 
window GM _ _ tubes. 
Stand has five variable ¢ 
res and is of all 
lastic construction. 
Easily decontaminated 
and unaffected by most 
acids and alkalis. 
Price $20.00 4 
HORIZONTAL TUBE STAND HTS 
For use with most types of GM 
SAMPLE TEST CHAMBER LSC tubes for Beta/Gamma counting. 
Designed for more accurate counting of radio Has 5 positions of constant geom- 
active samples by lowering of ‘ba und etry. Plastic stand, shelf, and plan- 
count and improving of directional c c- chettes keep back-scattering to 
teristics of mica and window GM tubes. Full minimum, Clear lucite construc- 
2” of lead surrounds both tube and sample tion makes decontamination easy. 
when drawer is in chamber. Slotted arrange- Resists most acids and alkalis. 
ment of drawer allows 5 fixed geometrical 
positions. Price $15.00 
Price $225.00 
REMOTE HANDLING TONGS Model RHD 
For remotely handling ae. Containers are held by a 
self-locking arrang til . Handles con- 
tainers ranging from 1/16" os 5” in diameter. Overall length 35”. 
Supporting stand available, enabling swiveling or rotating. 
Readily disassembled for decontamination. 
Price $35.00 
2651 N. Howard St., Phila. 33, Pa. 
10 Scrence, Vol. 115 } 


“lid 
a FUOMSIN BASIC 
& Ball Ca, 0. 
— 


READY FOR FALL CLASSES 


FUNCTIONAL ANATOMY OF THE MAMMAL. New 2nd Edition 


By James W. Leacn, Ohio State University. McGraw-Hill Publications in the Zoological Sci- 
ences. Ready in June 


A revision of this successful manual, the second edition contains many improvements made in the 
interest of clarity. Generally the arrangement of the text has not been changed ; emphasis still rests on 
the organization and structural arrangements with reference to the body as a living unit. The treat- 
ment progresses from broad general features to specific details. 


MAN AND THE BIOLOGICAL WORLD. New 2nd Edition 
By J. Speep Rocers, THEeopore H. Hussey, University of Michigan, and C. Francis Byers, 
University of Florida. Ready in June 
A new revision of this selective presentation of biological principles, the second edition contains new 
material on such topics as evolution, and the structure and function of the human body and of the 
plant, particularly as concerns hormones, vitamins, and physiology of blood, photosynthesis, and the 
transport of water and solutes in plants. A series of skillfully drawn illustrations by William L. 
Brudon greatly increases the clarity of the overall presentation. 


PRINCIPLES OF RADAR. New 3rd Edition 


By J. F. Remntyes and Goprrey T. Coats, Massachusetts Institute of Technology. Ready in 
August 
Deals with the fundamental concepts and techniqu:s of pulse radar, presenting the engineering prin- 
ciples of the pulse circuits and the high-frequency devices common to nearly all radar systems. It 
begins with a description of the general features of radar systems and system components. This ma- 
terial is followed by detailed discussions of pulse circuits and their application to radar modulators, in- 
dicators, and receivers. The later part of the book is devoted to the radio-frequency aspects of radar. 


SEMIMICRO QUALITATIVE ANALYSIS. New 3rd Edition 


By Paut ArtHur and Orro M. Snir, Oklahoma Agricultural and Mechanical College. In- 
ternational Chemical Series. Ready in September 


A balanced treatment of practice and theory, designed to show the student why the principles studied 
are of use to him, how the principles may be used to meet new situations, and how the theory and 
laboratory are related. The new edition has been brought up to date; new problems have been added, 
and limited revisions have been made for greater teachability. 


FIELD GEOLOGY. New 5th Edition 
By Freperic H. Langer, Sun Oil Company. Ready in June 


Treats the subject of geology from the field standpoint and is in‘ended for use as a text and manual. 
The new edition includes all the latest developments in both surface and sub-surface geology which 
permits the student to understand more fully the three-dimensional structure of the underground. 
This text’s broad coverage and concise definitions have helped to make it a consistent leader in the 
field. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N. Y. 
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RESEARCH BIOCHEMICALS 
for 
Biochemical 
Biological and Microbiological 
INVESTIGATIONS 


Now Available 


PROTAMINE SULPHATE 


Unlimited Quantities 
at 
Economical Prices 


Technical Data Sheets and Quotations 
Available on Request 


Write for Revised Catalogue S 950 Listing 
a Complete Selection of Over 600 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


FREE CATALOGUE OF 


ECHNICAL 


NT 
PRICELESS EURO REPRINTS 
SCIE 


JENTIFIC B 


- Send for our FREE catalogue of over 140 
foreign periodicals . . . over 700 foreign 
books . . . many published during and 
recording the great advances of the war 
years. 


Ready for delivery at prices even lower 
than the original through the Edwards 
Brothers LITHOPRINT process of Book 
REPRINT. 


FREE CATALOGUES AY ON 
NAME 


STREET. 


 JoW. EDWARDS 
ANN ARBOR, MICHIGAN 


Meetings & Conferences 


June 2-6. Conference on Fibre Blends (Annual). Edin- 
burgh. 

June 3. Chemical Institute of Canada (Annual). Mon- 
treal. 

June 3-7. Société de Chimie Physique and Thermody- 
namics Commission, International Union of Physics. 
Conference on Phase Changes. Paris. 

June 4-7, American Proctologie Society. Milwaukee, Wis. 

June 4-10. International Mechanical Engineering Con- 
gress. Stockholm. 

June 5-7. American Geriatrics Society. Hotel LaSalle, 
Chicago. 

June 5-7. American Ophthalmological Society. Hot 
Springs, Va. 

June 5-7. Canadian Society of Microbiologists. Univer- 
sity of Montreal. 

June 5-7. The Endocrine Society. Palmer House, Chicago. 

June 5-7. National Society of Professional Engineers 
(Annual). Tulsa, Okla. 

June 5-8. American College of Chest Physicians (An- 
nual), Congress Hotel, Chicago. 

June 5-8. American Therapeutic Society. Blackstone 
Hotel, Chicago. 

June 6-7. American College of Cardiology (Annual). 
Hotel Statler, New York. 

June 6-7. American Rheumatism Association (Annual). 
Hotel Conrad Hilton, Chicago. 

June 7. American Academy of Tuberculosis Physicians. 
Chicago. 

June 7-8. American Blood Irradiation Society. Conrad 
Hilton Hotel, Chicago. 

June 7-8. American Society for the Study of Sterility. 
Chicago. 

June 7-8. Society for Investigative Dermatology (An- 
nual). Hotel Sherman, Chicago. 

June 8. American Medical Women’s Association. Chicago. 

June 8, American Radium Society. Chicago. 

June 8-12. Canadian Gas Association. Chateau Frontenac, 
Quebec. 

June 8-12. Institute of Food Technologists (Annual). 
Grand Rapids, Mich. 

June 9-10. Chemical Specialties Manufacturers Associa- 
tion. Sheraton-Plaza Hotel, Boston. 

June 9-11. Symposium on Microwaves and Optics. Milan, 
Italy. 

June 9-12, Air Pollution and.Smoke Prevention Associa- 
tion of America. Hotel Statler, Cleveland. 

June 9-12. Colloque sur le Rayonnement et les Macro- 
molécules. Strasbourg. 

June 9-13. American Medical Association (Annual). 
Chicago. 

June 9-13. International Symposium on 1 the Reactivity 
of Solids. Gothenburg, Sweden. 

June 9-13. National Fire Protection Association (An- 
nual). Hotel Statler, New York. 

June 9-13. Symposium on Molecular Structure and Spec- 
troscopy. Department of Physics and Astronomy, Ohio 
State University, Columbus. 

June 9-14. International Congress of Health Technicians. 
Palais de la Mutualité, Paris. 

June 9-21. International Organization for Standardiza- 
tion (Triennial). Columbia University, New York. 
June 11-13. American Congress on Surveying and Map- 

ping. Washington, D. C. 
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G.A.B. Interference Filters GLASS ABSORPTION 


a 
30 

Wo 
LETS IN, 
650 700 750 


550 600 
WAVE LENGTH my 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order, 


Flame Photometry and Color 
Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also reflectometry, light scattering 

microcolorimetry, refractometry, polari 


metry, 
other fields requiring monochromatic light in the Visibte ' SCIENTIFIC APPARATUS 
and near-infrared range. Klett-Summerson Photoelectric | 


‘i Colorimeters — Nephelometers — Fluorimeters— 
Write for Bulletin #180 to 


Bio-Colorimeters — Comparators — Glass Stand 
PHOTOVOLT CORP. 


ards—Klett Reagents. 
95 Madison Ave, New York 16, N. Y. Klett Manufacturin 
179 East 87 Street, New York, New Co. 


Makers of Complete Electrophoresus Apparatus 


NEW BOOKS 


CONNECTIVE TISSUES 


2nd (1951) Conference .... ...... $3.50 
LIVER INJURY 
10th (1951) Conference ............ $3.75 
PROBLEMS OF CONSCIOUSNESS 
- 2nd (1951) Conference ............. $3.25 
COLD INJURY 
ist (1951) Conference ............. $3.25 
*ORDERS FOR AN ENTIRE SERIES OR FOR FIVE OR MORE BOOKS RECEIVE 20% DISCOUNT. 
WRITE FOR THE COMPLETE LIST OF OUR PUBLICATIONS. 
; JOSIAH i CY, JR. FOUNDATION PUBLICATIONS 
Box 575, Packanack Lake, New Jersey 


May 23, 1952 


13 


Ty 
one 
al). 
al). 
Ans. 
rad 
An- 
igo. 
hac, 
al). 
cia- NU 
lan, 
cia- 
ero- | 
al). 
vity 
An- ne 
pec- 
Yhio 
Ans. 
7 | 
[ap- 
|) 


PERSONNEL PLACEMENT 


CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 


DISPLAY: $17.50 per inch, no charge for Box Number. 


Correct ment to SCIENCE must accompany all ads. 
ineertion’ ususlt ly made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave... N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Biochemist, Ph.D. (June), 28, married, veteran. Desires Academic 
position with sesearch opportunities, Prefer Northeast. Box 199, 
SCIENCE. 5/ 23 


Biologist-Chemist. Ph.D. in Entomology. Married. Teaching and 
research experience. Reads five languages. Desires academic posi- 
tion. Box 209, SCIENCE. xX 


Biophysicist, Ph.D.; experienced project leader and graduate 
teaching; desires cooperate in joint research requiring physics, 
radiation chemistry, physical chemistry, statistical analysis, design 
of experiments. Excellent references. Box 208, SCIENCE. x 


Chemist. College teaching. M.S., analytical chemistry. 2% years 
additional graduate work. 12 years teaching experience, analytical, 
general, organic. Box 202, SCIENCE. 5/3 


tere 


—The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


LASSIFIED: 20 r word, minimum charge $5.00. Use of 
Box as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is establis 


52 times in 1 year 


PROOFS dis; ads, must reach SCIENCE 4 
fore issue (Friday of every week). 


WANTED TO PURCHASE ... 
PERIODICALS ond 

SCIENTIFI and BOOKS collections wanted. 

WALTER Jj. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


Sets and runs, forei 
and domestic. Entire 
smaller 


Enzymologist, D.D.S., married, 31. 10 years research. 2 years 
teaching physiology, biochemistry. Publications. Desires teaching 
and research or research position, = or medical school, 
preferably northeast. Box 207, SCIEN 


Microbiologist—Ph.D, 1952, minor Soil Science, Biochemistry ; 
married; interest in microbial physiology, antibiotic mode of 
action; publications; seeks academic teaching-research position. 
Box 206, SCIENCE. xX 
Position Wanted: 

Physiologist; will receive Ph.D. une; courses in relative fields 
include chemistry, zoology, asin research experience dur- 
ing past several years in field of tissue culture, for further informa- 


tion, please write Science Division, Medical Bureau, Palmolive 
Building, Chicago. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of poreees’ files you are willing to sell 
at high market prices. Write Dept. A3S . G 


Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
libraries—Sets and titles 
Iso, please send us your want | 
STECHERT- HAFNER, INC, 
31 East 10th St., New York 3 


Wanted—Employment. Ph.D., 21 years postdoctoral experience, 
research nematodes of animals and a in federal government 


and 2.5 years teaching in pears school, Over 125 scientific pub- 
lications. Box 192, SCIEN tf 


OPEN 
Copy Editor for scientific publishing house in NYC. Well versed 
in preparation of chem. and math. mss. for printer. Science 
degree desirable. Send resume including salary requirements to 
Box 205, SCIENCE. 


Physiologist, rank up to associate professor. Light teaching sched- 
ule in medical physiology. Broad research program autonomic 
integration, somatic-autonomic reflexes, pain mechanisms, visceral 
reflexes, neuro-muscular function. Experience in neurophysiology 
valuable, but not required. Well equipped laboratories. Excellent 
opportunity. In inquiry please state training, experience, salary 


requirements. Box 204, SCIENCE. 5/30 


Positions Open: 

(a) Physician interested in clinical research and with flair for 
medical writing and, also internist qualified nutrition; key posts 
with important company; $10,000-$15,000. (b) Research As- 
sociate, interested biological aspects of endocrinology, biochemical- 
physiological aspects of radiobiology; well known research organi- 
zation; South. (c) Biochemist, preferably, Ph.D., experienced in 
protein metabolism and amino acids; research group; 400-bed 
institution ; teaching center; East. (d) Bacteriologist for research 
and development in field of veterinary medicine; pharmaceutical 
company; Midwest. (e) Professor and head, departments of 
physiology and pharmacology; university medical school; $8500- 
$10,000. (f) Chemist or Ch hemical Engineer with industrial re- 
search experience and leaning towards inorganic and physical 
chemistry rather than organic; experience in dry battery research 
development desirable; challenging opportunity. $5-4 Science 


Division, Medical Bureau (Burneice Larson) Palmolive Buildin 
Chicago. 


Research and Teaching Assistantship in Pharmacology Dept. 
Research on fluid and electrolyte balance and renal Lenssen. 
Well equipped laboratories. Growing, progressive institution, 
intellectually stimulating, friendly atmosphere. Qualifications: 
.S. or equivaent experience in clinical chemistry, pharmacology 
or physiology. State training, laboratory experience and sy 
requirements in first letter. Box 203, SCIENCE. 5/30 


Research Assistant in Pharmacology; Man or woman with back- 
ground in pharmacology or remtes "fields; N. Y. City; replies 
acknowledged. Box 193, SCIE 5/16; 30 


14 


PROFESSIONAL SERVICES 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. 230 W. 41 St., New York 18. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


LABORATORIES, INC. —— 


@ CONSULTATION 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug ond Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y. 


——e ANALYSES 


LABORATORY SERVICES 
in Biochemistry, Chemisty Bacterilogy 


| Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 


Biological evaluation and chemical 
determination of insecticides 


Peet Grady and C.S.M.A. aerosol tests 
Warfarin assays 
Write for price schedule 


| WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 
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= 7 times in 1 year 16.00 per inch 3 
3 F 13 times in 1 year 14.00 per inch fen 
= 26 times in 1 year 12.50 per inch 
11.00 per inch 
| 
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| | 
| 
Founded 1922 om 
| Philip B. Hawk, Ph.D., President 
| F Bernard L. Oser, Ph.D., Director 
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BOOKS - SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


SUPPLIES AND EQUIPMENT 


¢ HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


808 E. ft 
HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37 


x 


RCH 


ULTRAFAST COUNTING 
WITH 


NEW 10 oz. electronic totalizers—Count 
pulsations to 100 K.C./sec., totalize to as- 


STRATER LWSTAUMENT | 


{861 HILLHURST AVE:, LOS ANGELES 27,CALIF.U.S.A. 


Cc. P. AMINO ACIDS 
=... delivery 
H. “CHEMICAL LTD. 
1651 — 18th St. Santa Monica, Calif. 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES e Cambridge 42, Mass. 


All AMINO ACIDS — 


Rare Suse, Biochemical Products, Reagents, New 
euticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. Stress. 


REFERENCE 
NEW! ALLEN SETS 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P. CARGILLE, 118 Liberty St., N. Y. 6, N. Y. 


TETRAZOLIUM 
SALTS 


For Cancer Research and many 
other special staining techniques, 
GBI offers the following useful 


compounds: 


Neotetrazolium Chloride 
Neotetrazolium Phosphate-2B 
2,3,5-Triphenyl Tetrazolium Chloride 


Blue Tetrazolium 


Also following dyes: 
Anthrone 


Phenolphthalein mono-beta- 
glucuronide 


For a review of Tetrazolium Salt uses 
see SMITH, F. E. SCIENCE, 113, 751 
(1951) 


A READY REFERENCE 
That will Save Time for You 


STAINS 


STARKMAN Biological Laboratory © 


“Your animal is half the experiment” 


SWISS ALBINO MICE—— 


ALBINO -W RATS 


albino farms BOX 331 
Dept. A 6 


RED BANK, N. J 


(GENERAL BIOCHEMICALS, INC. 


May 23, 1952 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. TODAY 


60 LABORATORY PARK + CHAGRIN FALLS, OHIO 
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Memorial Union Building, Meeting Headquarters 


PACIFIC DIVISION + AAAS 
Thirty-third Annual Meeting 
June 16-21 at Oregon State College, Corvallis 


Symposium on Basic Research in Relation to Agriculture and Forestry 
Picnic Supper on Mary’s Peak-——other excursions 


Evening Addresses: F. W. Went, “Climate and Plant Growth” 
H. A. Spoehr, Division President, “Society in the Grip of Science” 
Henry Eyring, “Some Important Chemical Reactions in Agriculture and Forestry” 


Regional Sessions of Affiliated and Associated Societies: 
American Chemical Society—American Meteorological Society 
American Phytopathological Society—American Nature Study Society 
American Society of Horticultural. Seience—American Society of Ichthyologists and Herpetologists 
American Society of Limnology and Oceanography—American Society of Plant Physiologists 
Botanical Society of America—Ecological Society of America 
Society of American Foresters—Society of Systematic Zoology—Biometric Society 


Full-scale Meetings: Herpetologists League—Association of Pacific Coast Geographers 
Western Society of Soil and Science—Pacific Northwest Bird and Mammal Society 


Additional Information: Robert C. Miller, Division Secretary, California Academy of Sciences, San Francisco 
Leo Friedman, Oregon State College 


The Pacific Division AAAS embraces California, Nevada, Oregon, Washington, Idaho, Utah, British Columbia, Hawaii 
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Thunder hunting equipment on location near 
Madison, Florida. Loop antenna on truck picks 
up static. The engineer in top picture is watch- 
ing the indication of a circuit which registers 
how often the static exceeds a given level. 


BELL TELEPHONE 
LABORATORIES 


Improving telephone service 
i) for America provides coreers 


for creative men in scientific 
ond technical fields. 


Many new telephone circuits have two jobs to do—carrying 
your voice and transmitting signals to operate dial exchanges 
in distant towns. And an old-fashioned thunderstorm can 
interfere with both! 


“Rolling static” comes from many storms over a wide 
area and can interfere with clear telephone talk. A nearby 
lightning flash makes “crack static” which, unchecked, plays 
hob with dial system signals. 


So Bell Laboratories scientists go “Thunder Hunting” 
in the storm centers of the United States —“capturing” 
storms by tape recorders. Back in the Laboratories, they 
recreate the storms, pitting them against their new circuits. 
This method is more efficient and economical than complet- 
ing a system and taking it to a storm country for a tryout. 
It demonstrates again how Bell Telephone Laboratories 
help keep costs down, while they make your telephone 
system better each year. 
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This NEWEST Series 


f . . . is another achievement by AO 
0 SPENCER Spencer Scientists who have played a 
prominent role in the development of 

phase microscopy. Today ‘‘Phase’’ is 

being widely adopted in both research 

and routine microscopy for studying 

a S e living organisms and other. materials of 

inherently low contrast. The usefulness 

of this technique has been greatly in- 


* 
Vi | C 0 § C 0 es creased by the variety and versatility of 
- > AO Spencer equipment. 


j This new series of instruments combines 

the advantages of *‘Phase’’ with the 
recent mechanical advancements in AO 
Spencer Microscopes. Write for free 
booklet to Dept. F4, 


A, 


RESPONSIVE FINE ADJUSTMENT 
Placed conveniently low. Calibrations 
accurate throughout entire range of 
travel. Backlash is eliminated. 


! 


CUSTOM TENSION ADJUSTMENT 
Substage and coarse focusing tension 
instantly set to suit your touch. 


NEW “PINCH GRIP” MECHANICAL STAGE 
Rapid insertion of slides without 
disturbing mechanical adjustments. 


* PHASE TURRET CONDENSER 
Easy to rotate. Interchangeable annular 
diaphragms, parcenterable to four 
phase objectives. Centerable mount for 
accurate alignment in substage. 


* WIDE SELECTION OF OBJECTIVES 
Bright, Dark, B Minus Contrast in 
gtadations to mect individual needs. 
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INSTRUMENT DIVISION BUFFALO 15, NEW YORK 
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